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GENERAL ‘Physics. | 


“448, H rmonic and Synthesis of Periodic bcke. 
(Phys. Zeits. 16. pp. 458-456, Dec. 15, 1915.)—An apparatus is described, 
mathematical theory. being also given, which enables 7 -sine- and 9.cosine- 
members. of a Fourier's. series to. be determined, with a. possible error ‘of 
about 0°38 %.. The method adopted in using the instrument. makes use of 
16 equidistant ordinates of the given periodic function, the length of a period 


Of which may have any.value. The instrument can also be used for obtaining 


the values of the cosine- 
‘terms of the. function. are. given. 


(Phys. Soc,;. Proc. 28, pp, 81-87; Disc., 87, Dec., 1915.)—In the apparatus 
here described, graphs of the three. elliptic integrals can be described by 
_ mechanical means, and the value of the integral between any assigned limits _ 
found by measurement of the ordinates of the graph: The principle. of the ; 

apparatus is to use. a.hatchet scriber, which is. controlled as regards direc- 

tion, but is otherwise free to move anywhere. over the surface of the paper. — 
The hatchet cuts. slightly into the paper; and.as it moves makes. a trace, 
which is. the required graph. Taking the third integral. as an: example 
Il @, ¢, /1[(1 + asin’ — sin? The apparatus comprises 
41) the scribing appliance’; (2) a'mechanism which evaluates'\/(1 sin* 9), 
‘where @ is'the value of the abséissa of the middle point of the hatchet; (8) a 

mechanism which evaluates (I +a sin*¢@) ; (4) a multiplying linkage ‘which 
determines a length: equal to: the product (1 + a sin* 6),/(1 — sin’ and 
46) @ director which is variably inclined to the axis of X-so that the tangent 
of its inclination is negative and equal to the above-mentioned product, By — 
@ parallel linkage, @ line‘in the hatchet plate at right angles to the hatchet is 


‘kept parallel to the hatchet has an inclination g to the 


‘axis Of X siich that'tan = 1/[(1 + a4 ‘Sin? sini? @)]. Since the hatchet 
is “always ‘tafigent to the graph which it describes, dy/dx = tan 9, whence 
¢.d0. suitable the ‘apparatus | deals in a ‘similar ‘way 
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SCIENCE ABSTRACTS, 


145. Graphical Solution of the Equation A=B.C. F. E. Wright. 


(Washington Acad. Sci., J. 6. pp. 1-5, Jan. 4, 1916.)—The procedure adopted 


practically amounts to the representation of each of the functions A, B and 

-C by a scale so chosen that the resulting curves are straight lines. The 
construction of the apparatus is based on the fact that an equation of the 
type A = B,C can always be expressed in such a form that each factor has a 
value less than unity. The graphical solution can then be accomplished by 
a method based on the properties of similar triangles, The apparatus 
- employed consists simply of a drawing-board covered with squared paper, at 
one corner of which a straight-edge fits in a fixed socket'so that itis capable 
of rotation about this corner as axis. Examples are given of the use of the 
etc, | A. 


Skating on Thin Ice. G. Greenhill. (Phil. Mag. PP- 1-29, Jan., 
3 1916, )—The title is derived from the action of a skater, when he is able to go 
so fast over ice as to ride on the top of a wave, and to change his place so 
rapidly as not to allow time. to break through, although the ice is not thick — 
| enough to support his dead weight at rest. The mathematical theory here 
given is an extension of Kelvin’s investigation in the Phil. Mag. of Nov., 1871 
(also “Math. and Phys. Papers,” vol. iv.), of the propagation of waves and 
ripples in water, and the tremble. of a dewdrop; resumed in H. Lamb's 
” “ Hydrodynamics,” and by J. R. Wilton [Abs. 646 (1915)]. E. AH. B. 7 


“447. A Generalised Form of Hooke’s Law. E. R. Hedrick. News, 
fail-to satisfy Hooke's law exactly, even within the range usually described as 
‘below the elastic limit. The author has apparently discovered that, generally — 
speaking, the measured values of forces and extensions give a very much 
-better straight line on logarithmic paper than on squared paper. This means 
‘thatthe force p and the extension ¢ are better expressed by a relation of the 
form p == he", where n may be given values other than unity. 

he! author has ‘been working over’ the data contained in the Reports 
of ter Watettowt Arsenal, in which the numerical results of the actual tests of 
a) large number of substances are given. For steel he finds that the value 
of # is quite close to unity, but in most instances definitely different, and in a 
few cases as low as 0°69." ‘The majority of steel specimens gave n over 0°85, 
many gave values less than 0-9. “An excellent specimen of ‘yellow pine 
under compression gave n == 0-95. 


Agreement of, the. Various ‘Frames of. Theories 
of Relativity. (I. and 11.) E, Kretschmann. (Ann...d. Physik, 48, 
pp. 907-942, and 948-982, Dec, 21, 1915.)—An elaborate. discussion, descrip- 


149. ‘Var tion Tension ‘with A. Ferguson. 
Mag, 81. pp. 87-47, Jan., 1916,)—The formulz, T = To(1 —a@)...(i),and 
— ad (ii), which express the effect of temperature on surface 
will pat bear over even a moderate of 
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GENERAL PHYSICS 1 


discordant ‘The*author has: shown: (Science Progress, 
p. 445, Jan.,'1016) that the surface tension of benzene’ between 0° and the 
critical: temperature is represented with considerable accuracy” ‘by® the 

uation, T = Tol — b6)*,. -(iii), so that the critical temperature is at once 

en by the expression, 0, = 1/b...(iv): Equation: (iii) is both more suitable 
for calculating the critical temperature and more in ‘accord with the experi- 
mental data'‘than van der Waals’ expression, 'T,, = m)®, where m 
is the “ reduced ‘5 Spnuscimmivety and A and Bi are constants for all substances : 


the between 6 For a’ series of 14 din: 
associated liquids, ‘including ether, benzene, chlorobenzene, carbon tétra- 
chloride, and esters of fatty acids, the graphs connecting TdojdT and @’are 
very accurately linear.” The values of 6 and » read off directly from these 
graphs show ' that 1/b gives ‘the critical temperature with a very high’ degree 
of accuracy and that # varies only from 1:187 to 1°248, the mean being 
1210. This mean value may be used in calculations referring to any other 
non-associated liquid, since a small variation in m, at moderate temperatures, 
has little effect on the computed values of T or }. In all thé cases con- 
sidered above the surface tension measured is that of the liquid in contact — 
with its own vapour, but the data available for benzene, methyl formate, and — 
indicate that is valid also for contact 

air. H. 


Amsterdam, Proc. 18. No. 4-5, pp. 591-595, 1916. )—Discusses the interpreta- 
tion of an éxperiment with.a torsion balance at the'extremities of which two 
balls of equal weight were hung, one being of Pt and the other of paraffin, of 


densities 21:5 and 0°87 gm.cm,7* It is concluded that the 
‘wind. through h. the, two balls, $0 


‘80 lar} as 1 micron at 100 This is claimed, an. experi- 
‘mental confirmation of the principle of relativity. 7 ‘E. HB. 


Viscosity of Liquefied Gases. Rotational Oscillations of a Sphere in 
a Viscous’ ‘Eiquid, J. E: Verschaffelt. ‘(K. Akad. Amsterdain, Proc.’ 18. 
“Nos: 4-6. pp. 840-859, "1916," Comm: ‘No. ' 148 ‘from’ ‘the’ Phys.’ Lab., 
Leiden.)—With a view°to'the investigation ‘of thé ‘viscosity of liquefied 
gases, especially hydrogeti, at low temperaturés by the method of dam 
‘rotational oscillations of a Sphere suspended in the‘ liquid, the ‘author gives 
‘the’ theory of the method. The’ thathematical“treatment of the ptoblem 
‘employed is less involved’ than that followed by previous investigators, and 
‘léads’to formilz ‘much better adapted’ to ‘numerical’ Calculations,” ‘The 
‘liquid “is assumed t6 be eitherexternally ‘unlimited ‘or’ else limitéd ‘by “a 
‘statiotiary spherical sutface’ concentric with the oscillating sphere. Detailed 
‘abstraction of the results is impra 


of. Liquefied Ale: ef the: ‘Oscillations .of 
Amsterdam, 


‘Spheres, in Viscous Liquids, .J. Verschaffelt. Akad. 
4-6. pp. 860-867, 1916, ..Comm, No.-148¢ from the .Phys, 
Lab,,. Leiden,)-In’ general, when two: different spheres. are. undergoing 
rotational oscillation in. two different liquids, it is not possible to chéose ‘such 
units of length, mass. and :time that the two systems become: quantitatively 
identical. 
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189. Coefficients of Viscosity Mixtures of Helium 


‘Gille. (Ann. d. Physik, 48, 6. pp. 799-887, Dec. 7,.1915. Dissertation, 
 _Halle,)-—Using the transpiration method, the author has made improved — 


~. measurements of the viscosity coefficients for dry air, helium, and hydro- . Ss 


_ gen. Similar measurements haye been made for various mixtures of helium 
and hydrogen at 0°, 16°, and 100°, With these mixtures the variation of 


the coefficients of viscosity with the. ‘temperature is accurately expressed | 


the interval by. Sutherland’s formula, 95 =m» /(1+ a9) 


G+acya +-C/e), where C is the cohesion constant, the temperature in 
degrees Centigrade and © the absolute temperature. This formula is, in — 


general, undoubtedly applicable at high temperatures, but for lower tem- 
- . peratures its limit of applicability for medium mixtures lies near 0°C. In 
0 far as its direction is concerned, the variation of the viscosity coefficients 


‘with the percentage composition of the mixtures follows the formula of 

Puluj, 9 = + (ole. where», m,and n, 

denote. the coefficients of viscosity of the mixture and of the pure com- 
_ ponents, the latter having the partial pressures p, and : and the molecular 


weights m, and This formula gives only approximate results, which 


exhibit, however, a certain regularity ; the characteristic bending of the 


(eurves is always increased by the formula. The are in 


indicate the percentage by volume of the 
- ‘eonséquently, if the constants ay/an and anja: are determined from the 


| known’ viscosity coefficients of ‘certain mixtures, the value of » for any other sy 


be calcutated with considerable accuracy, 


(Smithsonian Misc. Collections, 65. 11. pp..1-80, Nov. 29, 1915.)}—The assump- 


ae tions made by the author in the development of this theory are briefly s— ae 


-.__ ‘as follows: (1) The atom is made up of a positive part and of magnetons, 
which are ring-shaped negative charges (hitherto called. electrons and 

- supposed to be spherical.or concentrated at a point) rotating with a == 

peripheral. velocity of the order. of. that of light, their ‘radii, being com- 

parable with but less. than the radius of the atom ; their rotation is inde- — 


‘pendent of any attracting positive charge... (2) The positive part of the atom 
is a sphere of uniform positive electrification, with the properties of an elastic 
solid and with a volume normally proportional to the number of magnetons 


contains. It is surrounded by an: atmosphere. or envelope of.very low 
ee charge density which is also elastic. (8) The formation of a group of eight 
{of low magnetic energy),-which is practically proved for a. system of eight 


Mmagnetons, is assumed to take place also in atoms containing more than | 


: a eight, (4) ‘To explain the occurrence of ‘long periods in the periodic scheme | 


samd-also the properties of the elements‘in these periods, it is necessary to 


assume in certain cases a hindrance to the formation of 4 group of eight 
when.it is‘normally due. These assumptions have furnished the following 
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group of eight. (c) The residual magnetic forces exerted by all combinations 


of magnetons’: their attracting and inducing actions. (d) The eléctric 
polarisation:set up by the ‘extraction of a ‘magneton from one atom by 


another-atom sits attracting and inducing actions. (e) The effect ot the 


nature of a linkage of the electrostatic retaining power of an atom for 


sphere, especially in the envelope, of the atont. 
Other questions discussed include: the radius and: moment of tle 


magneton, the possibility of detecting the magneton directly, the magnetic 
| properties of matter, of elements and of compounds, the dependence’ of 


magnetism on temperature and physical state, and Weiss’s: magneton and | 


156. Silver. Cryslals. Vegara. (Phik. Mag. 81. pp. 88-87, 
ins, 1916.)—A study of the inner structure of silver crystals, as found native. 
These. natural: crystals belong’to the cubic system, and five specimens with 
well-developed regular crystal faces have been employed in the expéfiments. 
Bragg’s method of analysis [see Abs. 1880 (1918)} has been used in the 
determination of reflection angles of a homogeneous beam of X-raysfroma 
rhodium antikathode.. The author arrives at the conclusion that the atoms 
in: the silver crystals are arranged in the simple face-centred lattice. The 


crystals [Abs. 1908 


Sub-electrons : Brownian. ‘Movement Cases A ‘Targonski. 
tanchives des Sciences, 40. pp. 840-842, Oct., 1915. Paper read before the — 
Soc. suisse de Physique. Comptes Rendus, 161: pp. 778-781, Dec. 80, 1915.) 
—Schidlof and Karpowicz pointed out that very small particles of mercury, 
observed in the interior of a condenser undergo constant diminution. .‘The 


| author finds that the diminution of mass per unit surface and per unit time is. 


almost constant for any single particle, but varies in different particles. Some 
of the latter show little change, but others lose as much as 15 % of their mass — 
in a minute, The rate of loss increases with.the purity of the mercury and 


_ for distilled mercury is twice as great as for the amalgamated metal ; further, — 


particles charged positively are less stable than those carrying negative 
charges, this being explainable to some extent by the fact that the mercury — 
is the more inclined to become positively charged as it becomes purer. 
Since any impurity modifies more especially the surface of the particles,and __ 
the capillary. properties. of liquids depend on. the. sign of their charge, it | 
would appear that this phenomenon is determined by the surface properties. — 
The mechanism of the phenomenon probably consists, not in evaporation, — 


but in gradual disaggregation of the particles. under the action of molecular 
- bombardment, and. there is reason to believe that similar behaviour is shown 


by all: liquid. particles, the intensity of the effect. with the nature—: 
probably with the viscosity—of the liquid. : ie 
Pulverisation of mercury in the voltaic arc, according to Ehrenhaft’s _ 


‘method, yields particles with properties entirely different from those of 


mechanically pulverised spherules. The masses and densities are in this 
case quite stable and the elementary charges vaty from oné particle to — 
another, are inferior to Millikan’s number (sub-electrons), and depend on the — 
—1916. 
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with those made on the basis of ‘Brownian contrary 
expected, the mobility: of the particles, i.z, the 
speed under the influence of unit: force, diminishes with ‘the radius. It 
 Gannot, therefore, be assumed that’ the two kinds of particles belong to one 
anid the same substance, and it is concluded that the particles produced in the 
are are not:spherules of mercury. Direct measurement shows, indeed, that — 
- these particles, at. least in part, are composed of a substance with density 
below 78; the elementary charge to be constant and 
the radii ‘of the particles. 
It is probable that, in its. present state, the theory. of, movetnent 
ic conlicnble only when the radius of the particle is small in comparison with 
_ the:mean path of the surrounding gas molecules. If this condition is satisfied, 
the values: of the elementary charge calculated on the basis of Brownian. 
_ Movement coincide with those of observations made by the. Ehrenhaft- 
- Millikan method. This leads to the supposition that the theory of Brownian 
is only to molecular phenomena.” ‘T. H. F. 


Certain Linear Differential Equations: of 

| H. F. Baker. (Roy. Soc., Phil. Trans. 216. pp. 129-186, Jan. 5, 1916.)-The 
author’s: treatment is first ‘set forth and is then applied to the Matthew-Hill 
equation. case discussed by: 


Zeits: 16: pp. 895-405, Nov. 1, 1915. )—Mathematical, 


42268, On ‘the Solution of Certain Problems of Two-dimensional ae 


 -J.R. Wilton. (Phil. Mag. 80, pp. 761-779, Dec., 1915.)—-Shows how the 


solution may be obtained in certain problems in physics, examples being 
worked out in illustration for some problems in hydrodynamics, gravitational 
potential, and figures of ®. 2 of cover, 


“160. Rotation of Elastic Bodies and the Relativity. P. 
(Phil. Mag. 80. pp. 754-761, Dec., 1915. )—Mathematical, 


eS ‘Problem of Three Bodies from Newton to the Present Day. R. Mar- 
(N, Cimento, 9. pp. 809-867, and 10. Pes 89-180," 
uly: “Aug., 1915. 


Cimento, 10. PP. ‘266-616, Sept 1915 treatment. 


168, Fets, Cisotti. (R. Istit. Atti, 
74: 2, 1914-15. N. Cimento, 10. pp. 817-828, Sept—Oct., 1915.)—Aims at 
extending the formula of Levi-Civita for the contraction coefficient of a 

H. W. 


164. Shin Friction the on “the ‘Bart's G. I. Taylor: 
Gop. Soc., Proc, .92. pp. 196-199, Jan. 1, 1916.}—The author has already 
: made use of the data from some pilot balloon ascents at Salisbury Plain td 
in developing his theory. of “ Eddy Viscosity” [see Abs. 586 (1915)]. From 
these same results he now Caloulates the skin friction 
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a GENERAL PHYSICS. 
over the earth's surface and finds that it can. be-expressed inthe forth 


Fumo where «is a constant, p the density of the air, and ‘Q,.the vélocity — 
‘at the surface. The value of « comes to between 0-002 and 0-008, The — 
_ evidence of different wind velocities seems to prove that the friction F does 
‘vary approximately as the square of the surface velocity. From some laboratory 
 @xperiments onthe skin friction of air flowing through ‘pipes it has been 
found that the same formula holds, in this case with a value for « of 0004.» It 


appears therefore that the same law of’skin friction applies to small flat:plates 
and pipes and to the friction of the air on the ground. Such a result would 
be anticipated from the law of dynamical similarity provided that the value 


of IV/» were the’ same in both cases (/ a linear dimension, V velocity, » vis- _ 
-eosity). Asactually the ratio of this quantity in the two casesis of the order __ 


£3 


wad 16,1915. Abstract of paper read before the British Assoc., Man- 


chester:}—Monthly results of the ‘chemical examination of rain-water’col- 

_ Weeted ‘at ‘four sites in Sheffield have been published. ' They do not accord 
‘with expectation and certain conclusions have been reached regarding the 
effectiveness of this miethod of measuring atmospheric pollution which are of 
- tmioré than local interest. The records cover the period July, 1914 to June, 


1916, and the results for the four stations are:shown on two diagrams, one 
giving the monthly measurements of insoluble matter in the ¢ollected rain- — 
water and the other of dissolved matter. It appeared probable thattheamount | 


_ Of dissolved ‘matter measured in any month would depend upon the amount 
and duration of rainfall in that month. The monthly rainfall at one-of the 
_ stations (Attercliffe) has been plotted. ‘upon the same diagram as the amountrof 

- dissolved matter, and close agreement is apparent between the two curves. A 


similar diagram is’ shown for Malvern; and the similarity of the two curves 
is‘even more marked. It is concluded that the method: of «measurement 


- gsually adopted does not afford a reliable indication of the real degree of 


atmospheric pollution, and that better results might be obtained if a feasible 
method could be devised for drawing air continuously oe, 4 water and 


"18. Shape of the Earth. A, R. Hinks. (Roy. Astron. Soc, M.N. 76. 
pp. 8-18, Nov., 1915.)—The paper deals with a series of questions suggested 
by a previous paper by Jeffreys discussing the departure of the earth's 


surface from the ‘hydrostatic form [Abs. 1500 (1915)]. One of the chief 
points requiring’ explanation is what is meant by hydrostatic form, as this 


may not be a regular spheroid, but some figure depending upon the isostatic 


_ compensation. It is also pointed out that in using geographical data the 


Observations of recent years in Arctic and Antarctic regions have not’ beeri 
taken into consideration. Further, the distribution of water and land masses — 
does not appear to be suitable for the least-square method of analysis, and 

this is again complicated by the abnormal earibaios * with respect to the 


"167.. Viscosity and the Earth's Free 
M.N. 76. pp. 14-16, Nov., 1915.)—In a paper by Jeffreys 'it is calculated 
that an internal viscosity in the earth sufficient to account, by the lag of the 


solid tides, for the seculac scceleration'at thie: would | 
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‘be sufficient to stop down any free precession of the pole in a few days [Abs. 
It is here questioned — involved 


Convection in Upper Seats Bentoteau:. 
(Roy. Astron. Soc., M.N. 76. pp. 18-22, Nov., 1915.)}—From a study of 
spectroheliograms taken with sufficiently high dispersion to. separate the — 
higher layers of the solar atmosphere Deslandres has shown that the fila- 
ments often group themselves on a curve encircling the pole. at distances 
varying from 60° to 70° heliographic latitude. These polar curves of fila- 
ments are in general more developed in the hemisphere, or. on the meridians, 
where spots and faculz are relatively feeble, and appear.to be more pro- — 
pounced in years of minimum spot activity. Further, they show evidence 
of being in general ascending currents, while the spots and faculz are regions 
of descent of the vapours concerned. The present author examines the | 
: . @vidence for detecting any existent convection currents which might be | 
‘ produced as the result of this difference of atmospheric pressures, Visual — 
.g@bservations of faculz provide some confirmation. Other verification is fur- 
nished by the motions of prominences recorded by Slocum from measure: — 
ment of photographs taken with the Yerkes spectro-heliograph, At mean 
latitudes there is a tendency of movement towards the poles; in high lati- 
tudes the movement is generally towards the equator. Reproductions of 
drawings of spots and facule, made ai are illustrate 


Acai Soc., M.N. 76. pp. 68-68, Nov., 1915. )—In continuation of tables 
_ given in former papers in 1904, 1905, a catalogue is presented showing the 
_ Magnetic disturbances of 20’ and over in declination, as recorded in the _ 
‘Greenwich Observations for the period 1904-1918. The disturbances are 
_ divided into four. classes ; Great; Very Active, Active, Moderate, corresponding 
to amplitudes of 60’, 40’, 80’ or 20’ respectively. Anexamination of the list 
_ shows there is a strong tendency for. disturbances to occur when the same 
meridian has returned to the centre of the sun’s disc, i.c. after the interval of 
_ @synodic rotation of the sun. These features are in agreement with the former 


“170. "Dynamics of. a ‘Stellar ch Eddington. Astron, 
| ion M.N. 76. pp. 87-60, Nov., 1915.)—In.a former paper the author discussed _ 
the theory of a spherical stellar system, in a steady state of. motion [Abs. 680 
(1914) ; 827.(1915)]. . The present paper deals with the dynamics of a system 
in which the restriction of spherical symmetry is removed, being applied to 
oblate and other systems. Starting with the consideration of all possible 
degrees of complexity, it is shown that Schwarzschild’s ellipsoidal law of | 
- yelocities can be satisfied by only one type, that in which the axes of the | 
yelocity-ellipsoids are oriented along the normals to a system of confocal 
quadrics. The direction of preferential motion is more or less radial, and the 
average motion in this direction does not diminish as we pass to the outer 
- “parts of the system. The cross motions decrease as we pass outwards, so that f 
_ the velocity-ellipsoids become more elongated. Consideration is given to 
systems moving solely under their own moving under 
forces other than their own attraction. 
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- 171. Stellar Classification. J. N. Lockyer. (Nature, 96. pp. 454-456, 
Dec. 28, 1915.)—In continuation of previous articles [Abs. 829, 1618 (1915)] 
curves are presented showing the numbers of stars in each group of distinctive 
spectral type, determiined from different catalogues of spectra. The curve 
_ for the brighter stars is in general very similar to that for the fainter. stars, 
and the agreement affords some confirmation of the idea that the general life- 

P. 


icone Rendus, 161. pp. 661-668, Nov: 29, 1915.)—In a former paper the 
author has given details for determining radial velocities from objective-prism 
photographs provided with terrestrial spectrum comparison [Abs. 627 (1914)]}. 
Formulz are now given showing the application of the necessary computations oe 


178. Motions of Helium Stars, Oppenheim. (Astron. Naehr. No. 4822. 
Nature, 96, p; 490, Dec. 80,1915. Abstract:)}—The radial velocities observed 
at the Lick Observatory, and the proper motions given in the Boss Catalogue 
for helium stars of type B are treated harmonically, and the results are 
understood to establish the reality of the view that the stars, including the © 


sun, move in circular orbits round. some centre. 


174, New Variable Star in Orion: J. Votte. No, 4801. 
‘Nature, 96. pp. 466-467, Dec. 28, 1915. Abstract.)—Observations on 1915 
—Sept.12, 28, 98, and Oct. 4 showed variability in the star (1900 RA=4h. ‘58m. 


48a. Nature, 96. p. 467, Dec. 28, 1915. Abstract.)}—The variability of 
the star B.D + 80° 2688 was discovered during Aug., 1914. osraphoneit 8 ‘ 


176. Variability of UV. Persei. Hartwig, . ra ‘Nijtana: 
Nachr. Nos, 4815 and 4818, , Nature, 96, p. 466, Dec, 28, 1915, Abstract.)—A 
sudden maximum of this variable was recorded by Hartwig on Sept. 2, the : 
it was again invisible. —_. 

Nijland (in No. 4918) reports that the star.could not be 8, 
while on Sept. 8 it was as bright as the comparison. star, but had vanished on — 
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477, Photometer for. Ulira-violet Lighl. Elster 
H. Geitel. (Phys. Zeits. 16. pp. 405-408, Noy. 1, 1915.)—In a previous paper 
[Abs, 842 (1914)] a description was given of a lamp with cadmium or zinc 
kathode adapted for photometric measurements in the ultra-violet. ‘The 
present paper describes various improvements in the apparatus, and com- 


Ives. (Krank, Inst, J. 180. pp. 678-701, Dec., 1915.)—The problems 
‘dealt with in this paper are (i) How:can measurements on ‘one trichromatic 
system be transformed to another trichromatic ‘system? (ii) How can 
measurements on any trichromatic system. be transferred: to ‘the .moino- 
chromatic system, and vice versa? The material for such transformations >is 
found in the work of Abney and of Koenig, dealing with the methods of 
obtaining the fundamental colour sensations. The approach to: the problem 
is here made through what appears to: be the clearest method of representing 
the facts of colour mixture, namely, by a space diagram, the colour pyramid. 
For simplicity, a few special cases only are taken’; but these are sufficiefit to 

meet the practical problems of colour measurement. The paper is illustrated 


“490. Heterochromatic Photometry by Crova’s Method, 


: E. F. Kingsbury. (Am. Illum. Engin. Soc., Trans. 10. pp, 716-728 ; 
 Dise., 724-726, Nov., 1915.)—-Crova’s method of coloured light photometry 
_ consists in the observation of the photometer field by monochromatic light 
. Of sucha wave-length that equality of intensity in that wave-length indicates 
_ equality of total intensity [see Abs. 764 (1911)]. It is, of course, necessary to 
strike a mean between true monochromatism and sufficiently high transmis- 


Sion, while for thé purpose for’ which this investigation ‘was undertaken, 
namely, the photometry of incandescent gas mantles, it is necéssary thatthe — 


_ transmitting solution shall have a8 nearly as possible the’same transmission 
for all ordinary gas mantles, irrespective of what it may ‘be for other 
illuminants. Such a solution was found by means of the physical photometer 
_ [see Abs, 62 (1916)].and upon calibration both by this instrument and by 
ordinary visual (flicker) methods the agreement between’the two was found 
to be excellent and to show that the solution actually fulfilled the require- 
‘ment stated above. A similar solution has been found for use with electric 
_glow-lamps. In the discussion, the Authors stated that the solution was, so 
far as they could ascertain, permanent in its transmission although indica- 
_ tions were obtained that exposure to strong light caused a temporary change. 
- This, however, has no effect in practice as the solution is placed before the 
photometer eyepiece where the illumination is low. 


a Threshold of Vision for different Coloured Lights. W. de W. Abney 

and W. Watson. (Roy. Soc., Phil. Trans, 216. pp. 91-128, Dec. 6, 1915,)— 

VOL. XIX.—A.—1916, 
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Aight of vat by: the determination ‘of the relative inten- 
Sities ‘at €xtiniction of the various colours when received both on the fovea 
and at different distances from its centre up to 10 degrees.’ Fixation was 
obtained by means’ of a deep red light having little or no Stimulus value for 
the rods. Measurements were made by'8 observers, 6 with normal colour 
vision, 2 dichromates, and 1 with a displaced green sensation curve. : Obset- 


vations were made throughout the spectrum both with central fixationand == 
also with the fixation spot 1°25, 2°56, 5, and 10 degrees above the centre ofthe 


disc on which the stimulus light. was received, The results obtained are 
tabulated and exhibited graphically, and show that the observers may be 
grouped into two classes, in the first of which (the more common of the two) 
the fovea is practically free from rods, and the light; just before it is’ extin- 
guished at the fovea gives the sensation of colour; while in thé second class,. 
who have a more or less plentiful supply of rods at the fovea, so long as the, 
stimulus is red, the colour is distinguishable right down to extinction, but 
throughout the rest of the spectrum the light loses colour a considerable time | 
before it is extinguished. The influence of the size of the stimulus surface on 
_ the threshold value at the different parts of the retina is also comsidered: An . 
arrangement is described for determining to-which of the two classes above’ 


‘mentioned any given: observer: belongs. A. visibility curve obtained by a oe 


‘normal observer {rodiess fovea): is:found to agree well with: those of Ives: 
[see Abs. 2885 (1918)] and Nutting [Abs. 161 (1915)], except: that it lies: 
considerably lower in the blue and violet... This is explained by the that 
the authors used pure cone vision, whereas previous observers were probably: 
using a far larger photometric field and so were dealing with mixed rod and’ 
one sensation. A series of experiments was also made to determine the: 
relative sensitivites of the foveal and parafoveal regions of an observer of: 
each class. In the case.of an observer with rodless fovea, the ratio of the 
foveal to parafoveal intensities for equal brightness is about 1°2 at long wave- 
lengths, and rises to as much as 27 at short wave-lengths, whereas this ratio 


Electron. Optics ‘the ‘Hydrogen | A 
(Deutsch. Phys. Gesell.,. Verh. 17, 17-20. pp. 859-862, Oct. 80, 1915,)—It is 
now shown. [see Abs. 1249 (1915)] that the ionic refraction of the hydrogen 
kathion is approximately equal to its difference from the equivalent refraction: 
of either the divalent magnesium kathion or the trivalent aluminium kathion. — 
This:difference amounts to about 0°15 c.cm., i.¢. the half of the volume pre- _ 
viously termed the fundamental “ stere” for the kathion ; it is therefore more 
accurate to take this halved volume as the fundamental stere.. The stere- 
number of the hydrogen kathion, i.¢, the ratio of its refraction to the funda- 
mental stere; is thus equal to 1, while that of the divalent Mg kathion or the — 
trivalent Al -kathion, and also its refraction, is zero, . The divalent Mg and 
the trivalent Al kathions consequently contain no electrons or, at.any rate, 

none capable of being brought into a state of vibration by visible or ultra~ — 
violet light at the ordinary temperature. The hydrogen kathion possesses 


at least one electron and the hydrogen atom at least two electrons; thiscon- 


clusion was also arrived at by Stark in an entirely different way [see Abs. 1667: 
Meyer. (Deutsch. Phys. Nov 
VOL, xIx.—a,—1916, 
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_ By. means of the Wien-Planck formula and the Stefan-Boltzmann law, com- 


‘bined with the sensitivity curve: of .the eye, it is possible to 
according to which, for a black body, the proportion of visible to total 


: radiation varies with the temperature. The luminous efficiencies deduced — as 


Waltaper Mean Hefner _| Proortionst Visible Radiation, 


‘ 


©o! s Research Lab., Sci. Publ. pp. 9-10, 1918-1914.)—The system of sensito- 
metry which has been developed for the investigation and classification of 
photographic products, and especially for the determination of the sensitive- 
_ mess and -gradation of photographic plates, depends upon the relation which 
exists between the exposure undergone by the plates and the density of the 
_ silver deposited by development, As plates are ordinarily used to render a 
long scale of light intensities by a similar scale of deposits of ‘silver, the sensi- 
_ tiveness; as usually determined, depends upon the rendering of the middie 
portion ‘of this scale, and if the sensitiveness is‘to be read from the density 


corresponding to a given exposure, the development must also be fixed as that 


required to produce ‘a correct gradation,’ But there are only two tones in a 
good process negative, namely : ‘clear glass and absolutely opaque deposit. In 
half-tone negatives the gradation is rendered by various sizes of dot and not by 
_ Various.deénsities; the negative again contains only two tones, clear giass and — 
- opaque deposits. This being so, a plate which will give the necessary opacity 
to the high lights of a line negative or the dots of a half-tone negative with 
_less exposure than another plate, is effectively faster without regard to any 
question of gradation. For line photography such an exposure must be given 


as will just not produce a deposit on the lines, and this will be half'the inertia _ 


of the plate. Now, if the drawing be considered to have 6 % reflecting 
power in the lines of the light reflected from the high lights, then if the 
exposure to the lines be half the inertia, the high lights will receive 10 times — 
_ the inertia, and the density will therefore be numerically equal to the max. 
contrast (Gamma infinity) which the plate will give. © If the max. contrast in. 
the subject is low, the exposure is governed by the max. exposure which can — 
be given if the dark areas of the copy are to be rendered as clear glass in the 


“Hi and D.” sensitiveness ‘holds, If, however, the max. conttast is high; the 


exposure is governed by the minimum exposure necessary to get sufficient 


“484. Satista and other Platinotype Papers. W. H. Smith. (Phot: J. 56. 
pp. 262-286, Dec.,. 1915.)—Japine silver print-out paper is manipulated in 


— 
+ 
60 
> 
BE 
1s 
: 
ix 4 
are 
A 
Sad 
3 
3 
ea 
a 
Are 
> 
ing 
4 
ay 
% 
NY 
. 
Wig 


in this case there is no gelatine or anything that can tub off the paper or that 
can be affected by hot water, and the paper will stand almost any amount of 
rubbing without fear of abrasion. The prints Gat Inthe water, aad'can be 
dried between blotters or in front of the fire, The solutions can be used cold 
or warm. So far as depth of printing is concerned, it is not necessary to print 


quite so deeply as with ordinary printing-out paper. One ‘little difference 


between this paper and ‘some others of its kind is that it is sent out ‘dry, and 
should be allowed to get a little damp by exposure to the atmosphere before — 
printing. If quite dry, the printed image comes ont a bluish colour, whereas — 
it should be more of @ reddish totie, and this is got by allowing the print to 
absorb‘a little moisture. An hour or two is usually quite sufficient, but some 
professionals leave the paper all night. If printed too dry the paper tones too . 
flat, The paper tones very freely, and evenly, from'a red brown to a warm — 
black, according to time of immersion and composition of toning bath. For 
platinuth toning the prints after exposure should be washed to get rid of all - 
free silver. The prings may toned sad 
of hypo and gold. 
The Satista process is due to Willis, the inventor of platinotype. He 


give only a feeble image when exposed to light under a negative and 
developed in oxalate of potash, but that by addition of a small quantity 
of a salt of platinum to the ferric oxalate, the paper would give very fine 


oe black prints closely resembling platinotype. A print on Satista paper has very 


much the appearance of platinum. Actually the high lights are formed of 
platinum, so that a picture with very delicate tones will be composed almost 
- entirely of platinum with very little silver. In a Satista print the essential 
parts of the picture are in platinum, and in the shadows the silver is in the 
best form for permanence. The development of the image is done with 
_ @xalate.of potash, the same.as for platinotype. The clearing bath for.Satista 
_ isan almost saturated solution of binoxalate of potash, about 1} oz. being dis- 
solved in 80 oz. of water. The prints. are cleared in this solution and then — 
washed for a few minutes. After clearing they have to be fixed in hypo, . 
Some advantages of platinotype paper are also dealt sans and od experiments 


180. Calculation of Exposure. K. Mees. (Basiman Kodak Cols 
Lab., Sci. Publ. pp. 11-14, 1918-1914, Abstract.)}—A film whichis 
correctly exposed is one which is exposed so that the deepest. shadows in the 
subject will be rendered by. a just visible trace of deposit... If the brightnéss _ 
of a typical. sunlit. landscape is measured with a photometer, it will be found 
that the sky will, have brightness of about. 8000. candle-ft., the deepest 
shadows in dark tree-trunks in the foreground. having an intrinsic; brightness 
of about 100 candie-ft. It can be shown by calculation that making allow- 
atice for reflection and’ absorption, and disregarding, as has been, done in all 
| 

the brightness of the image with ‘a stop of f/8.is. very. nearly 1/100 of the 
beightness Ol: the: object, so that the range:of intensities'in the cameraimage 
of ‘a typical ‘sunlit landscape. is from 1 to 80. candle-ft. using f/8,andiif. we 
give an exposure of 1/100 sec. we shall get a range of. exposures.of from 1/100. 
to 8/10 candie-ft. seconds. This exposure will apply only to a very rapid 
filat’or plate, one of the type termed “ ultra rapid,” and assigned a speed of 


about 500, so that take the speed: of the plate or film-into account we 


cah ‘see‘that fora film of speed 
VOL. 
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1/100 sec. if the light reflected from. the: 
Af the light reflected from ‘the darkest shadow. of the object were 1 candle-ft., 
awe should require an\exposure of 1-sec. on a film of speed 500, or 500 secs. with 
- afilm of speed unity, or, generally, if L is the light intensity from the darkest 
part of the subject, P the speed.of the film-or ‘plate and E is the exposure 
then E = 600/LP, E being expressed in.seconds; L in candle-ft., and.P 
ithe ‘usual speed units. Calculating in this manner it can be seen that the 
shortest exposure. possible for figures in rapid motion, using bright'sunlight - 


and.the most rapid lens with the latest film available, an exposure of about — : be 
4/500 -sec. is the shortest time: which can be given to get full exposure. Other 


examples are :—Landscape work with a panchromatic plate and Ky filter, for 
which at f/8 and sunlight the exposure will be. about; 1/15 sec. the exposure 
for-three-colour work, using a wide-open lens at /4'6, will be abet 1/12 sec., 
will be about 1/10. see. AE. G. 


486. Action of Light oad oft on the Photographic Plate, K. w. 
- Salomonson. (K. Akad, Amsterdam, Proc, 18. Nos. 4-5, pp. 671-682, 1916.) 
in a series of experiments on the quantitative action of light and of X-rays 
_ on photographic plates, the author finds a characteristic difference between 
the two kinds of rays. The sensitive layer of the plate strongly absorbs light, 
¢ ‘whereas X-rays are only slightly absorbed. In the case of X-rays which are 
not notably weakened after passing through the silver-bromide emulsion, the 
action on the deeper layers is comparable with that on the surface, whereas 
in the case of light the strong action is confined to the surface bas with f 


markedly diminishing effect on the lower. strata. 


shown in illustration. 


487; Refraction of Finite Wavestrains a 
| ua ‘d. Physik, 48. 4. pp. 521-545, Nov. 9, 1915,)—A mathematical treatment 
‘of the based on solution. . _ [See. also Abs. 1250 


‘A simple theory is for ‘and phot micrographs, are 


188. Mutual Electric Doublets and Rotation ‘Plane 

: ¢ Polarisation in Crystals and Liquids. C. W. Oseen. (Ann. d. Physik, 
— 48,4. pp. 1-56, Sept. 28, 1915.)—Highly analytical discussion from’ which it is 
‘concluded that the effect of the mutual action! between resonators in the 
game molecule on the propagation of light: may be qualifatively’ expressed 
a8 a rotation simply of the plane of ‘polarisation, i.e. that' ia ‘every direction 
two circularly polarised waves may be propagated with different velocities. 
‘rotations due to'the active components.” Hi B. 
189, New ‘Form of Nephelomeler. Te: Marshall. ‘aod - H.W. 

Banks. | (Am; Phil. Soc., Proc. 54. pp. 176-184, May-July,1915.)—A. new 
‘form of néphelometer is described:in which columns of suspension of equal 

dengths are used.’ ‘The lights reflected are equalised and compared by nieans | 
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101. Reason ‘for Eye Fatigués (El. World, 
576+578, Sept. 11, 1915.)—Shows, among other things, how the deisity | 


pears Sci., J..5, pp. 641-644, Dec. 4, 1915.)—In petrographic: microscopes 
the: polariser. is mounted in one of two positions, so that its plane'of light-— 
transmission is parallel either to the vertical or to the horizontal cross-hair of - 
the eyepiece. Some makers prefer one position, some the other ; but appear 

- t0 have no particular reason for their choice. An extended series Of tests 
with the petrographic microscope has shown that for an observer using light 
from the northern-sky, the correct position depends on the time of day at 
which observations are made... If clear day the observer wishes to get 
max. illumination, it is necessary to set the plane of the’polariser parallel to _ 
the vertical cross-hair in the early morning or late afternoon, while in the 
middle of the day it is best in the horizontal position. The polariser is, 
however, commonly fixed in position ; in view of the fact that at noon there 

_ is always an abundance of light from a clear sky, while in the early morning 
and late afternoon the sky illumination is less than half that-at noon, the 
position of the polariser which favours greater intensity.of illumination at 
early and late hours is to be preferred as the fixed position. In this position — 
the plane of vibration of the rays emerging from the polarisér is parallel to 
the vertical cross-hair of the eyepiece. On cloudy and misty days the — 
amount of sky polarisation decreases rapidly and is practically negligible. 
On such days,‘ consequently, the position of the plane of the ages has 


"193. Spectra of ‘the: af Salts, 
Mag. 81.-pp. 55-62, Jan., 1915,)—The atithor has irivestigated the 
absorption of the vapours of ammonium chloride, mercuric and mercurous 
chlorides, cadmium chloride, bromide ‘and iodide in the region X2600- 
26700 A.U. With the exception of NH,CI all exhibit, in the ultra-violet, 
general absorption only, which extends. redwards on raising the temperature 
‘of the vapour. Ammonium chloride has practically no absorption, and in the 
case of the cadmium halides the absorption increases on passing from the 
chloride to the iodidé. The vapours were produced: by placing e solids in 
‘quartz tubes, which were subsequently evacuated and heated in‘ an electric 
furnace over a'range extending from | foom temperature to'1000°'C. The 
194, Cotiditions Jor a Bright Ling 4841 
“Guild. (Phys. Soc., Proc. 28. pp. 60-71; Disc., 72, Dee., 1916. 
important paper dealing ‘with practical methods for ‘the: n of a 
bright hydrogen’ spectrum, and especially of G’, line 4841 ALU., such as is 
fequired for refractometry and similar purposes. “The rapid deterioration of 
‘hydrogen tubes.is shown to be due to the rise of pressure caused by the — 
evolution of hydrogen from the’ electrodes. This trouble is obviated by 
sealing to the discharge tube ai auxiliary bulb, 70 to 100 times its cay 
With-such an ‘arfangement the life of the tube was found to be increased 
nearly ‘a hundred-fold; and the discharge had a constant character — 
heavy excitation for considerable Large can only 
‘VOL, XIX—A—1016, 
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is, over the range in which the max. intensity is obtained in a new tube. 
Inductance and capacity can be utilised beneficially with deteriorated tubes, 
but these variants are ineffective at pressures below 1 cm. Gaseous impurities 
are of little importance’ with the exception of mercury vapour, and t6avoid 
this the author recommends the use of an oil pump withouta gauge. Mercury- 


Silberstein. (Phil. Mag. 80, pp. 784-805, Dec., continuation of 
previous work [Abs. 850 and 1040 (1915)]. Theory is first given dealing with 
_ the case of large permittivity, when the source shrinks to molecular dimen- 
sions... Suggestions are then put forward as. to. the possible process of 


-_@gcitation of line spectra, and it is shown that a variation in the radius of the — ‘ 
, source of abont one part in 4,x 10° would be sufficient to account for max, 


emission. Dispersion is next dealt with, after a few. generalities have been | 
given on. the distribution of spectral lines. An investigation is given of 
the chief {consequences of assuming the particular form of: 


he which is called the typical form of atomic di 


‘When. there is only one convergence point the formula is simplified into 
k= Bu/(t —/), and the corresponding simple series is found to approach 
Balmer’s law asymptotically with increasing values of i, It is. then, shown 
that this. simple series represents fairly well the higher. members of the 
observed diffuse series of hydrogen from Hss down to Hu, with a. difference 
pot much exceeding 0°5 A.U., and generally much smaller. For the remain- 
ing lines, His to Hi, the differences between the observed and calculated 
wwaye-lengths; mount up with increasing ‘rapidity. .The principal series of 
Na and. Li.can also be represented by means.of the.“ simple series” formula, 
fairly good agreement being obtained between the observed and calculated 
for the ware-lengths as faras 4, ‘The coexistence of two or more 
simple series” offers some points of interest, and. will ‘be considered in the 
ithe! 

Phys. Soc., Tokyd, Proc. 8. pp. 809-815, Nov., 1915,)—This triplet was 
first studied by Janicki [Abs. 1878 (1909)], but the only thorough investigation 
hitherto published of the structure of the ultra-violet mercury lines is that of 
Wendt [Abs. 867 (1912)]. As Wendt. used ‘@ concave’ grating only, the 
discrimination of ghosts is of some difficulty, especially for faint lines. In 
_ the present work the lines were studied. by means of a 85-step, echelon and 
- also by a quartz Lummer-Gehrcke plate. . Photographs are reproduced, and 
tables and “diagrams ‘are given showing the. results obtained. by Janicki, 
: Wendi, and the author. The line which has shown a considerable difference _ 
in structure, from the results previously. obtained is 48650... There are four 
pois beaten of “gradually decreasing intensity at nearly equal intervals on 
rs negative si de of the ‘principal line. This gradual decrease of intensity 
among the oe he of mercury lines has previously been noted by Nagaoka 
and the author. In the present case, the feature is evident at.a glance, but 


measurements will be necessary for. 
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Positive Regis with the Spectrum of the Positiee Coluonn 
Mixture of Helium and Hydrogen. i. Smith. (Phil. Mag, 80. 808- 
811, Dec.,; 1915.)—-The research here described was undertaken to - 
the spectra of vations mixtures of heliunr and hydrogen with the relative: 
intensity of the positive rays of the same mixture. Asa large proportioamof 
He is necessary: before its spectrum appears, it would be possible to observe — 
whether the positive rays of He appeared: just when’ the same proportion.was: 
present. If there were a direct connection between the spectrum of Heand® « 
its positive rays in this manner, it would be a strong argument for supposing: _ 
that ¢ gas whose spéctruin is completely masked takes no part'in the digs 
charge. The apparatus used was of the usual type employed for pro i 
positive rays, and was so arrariged that’ mixtures of hydrogen and: 
various proportions could’ be introduced into the’ discharge bulb. The 
photographs of the spectrim in residual ait When ‘the pressure is: sufficiently 
low to give good photographs of’ the’ positive rays, show the mercury lines 
strongly and the negative’ band of ‘nitrogen ‘at \8914. ° The positive bands 
and the line spectrum of nitrogen could’not be observed, nor did any of the — 
spectra of oxygen appear. The positive rays, besides showing ‘the lines due 
to the: hydrogen atom and molecule, also show the line due to air very 
‘only, Other work has shown that the oxygen line is frequently strofiger 
than the ‘nitrogen line.’ ‘The ‘lines ‘due to the molecules of ‘oxygen and 
nitrogen also oceut; “This while we get the positive rays of ‘atomic oxygen 
and nitrogen in itesidtal air, as well as ‘the lines due to their moleciles, we 


only one of the spectra of molecular nitrogen present’ inthe light from 


the positive column. . In this case mo connection.can be traced between.the 
poate and. the of the mixture. In the and | 


positive column or less by the of 
the gas with which it is mixed, may still be a very important part 
in carrying the current in the dark space. It is doubtful, however, whether 
this be carried further so.as the 


“198. Excitation. of by Canal Rays. ‘Richardt. 

a. Physik, 48. 6..pp. 888-876, Dec. 7, 1916. j—From the results. of further 
experiments ..[see Abs. 429 (1918),, 458 (1916)} conclusions are drawi, con- 
cerning the;distribution of energy in the electric spectrum of the canal rays 


. the excitation of phosphorescence, ¢ and the dependency. of the intensity. 


Preparation of Phosphorescent Calcium Sulphide, P, Breteatk 
(Comptes. Rendus, 161, pp. 782-788, Dec. 18, 1915 According to 
(Comptes Rendus, 1 p- 501, 1887), calcium sulphide showing vivid phosph 


| 2%. At the higher value the spectrum of He was just as strong ‘as that : 
of hydrogen, but. in a series ranging from 80 % down to 2% He not a trace : 
of the He spectrum appeared. .In the positive-ray. photographs He was not , 
detected at a smaller proportion than 10 %, although here the line due to 4 
| it was as strong as that due to the hydrogen molecule. In a final experiment, 4 
where the proportion of He was too small to be estimated, a positive-ray 
photograph showed a faint He-line. It thus appears that the He spectrum a 
disappears at a much earlier stage than the helium positive rays, which are 2 


intimate mixture of calciam:carbonate, sulphur, sodium carbonate: and 
chloride, and bismuth: subnitraté.: The: author finds that the sodium 

_bonate.and chloride are not indispensable, that heating to bright redness in'a 

‘Perrot furnace: is disadvantageous, and that it is preferable to prepare the 

 galeiumi sulphide beforehand, Phosphorescent calcium isulphide may indeed 


Photographi. Measurement. of the Hardacss of X-rays. 
W. Salomonson. (Phys, Zeits, 16, pp. 889-801, Nov..1,, 1915.)—F. Voltz, 
di ig this question [see Abs. A167 (1915)}., came to the. conclusion. as 
* result of his experiments that the, photographic, method of. estimating the 
en etrating, power of X-rays, was. insufficient and anreliable, .The..author 
disagrees. .with. Voltz's conclusions and. criticises his. observations.. In.his 
experiments Voltz employed an electrostatic voltmeter to.measure the. average 
_ pad. applied to the X-ray.tube, The author criticises this point, and concludes 
| that it is only permissible to use an electrostatic voltmeter for. this purpose. if 
the following conditions are fulfilled : (1)_.p static charges.must be 
the. variations in this current; must be fairly small. 
From general considerations of this kind, the forall 

practical cases which sre, lkely to arise, the of 


is quite. sufficient. ... AaB, W, 
rag Golly.” (Coins Renda pp 
#0, discussion ‘6f ‘the jproblem ofthe ‘fochsihg’ of X-rays, 


‘atoms, the author extends’ the ‘reasoning to the case of reflection from’ a 
series of parallel curved ‘planes’ of atoms—such as is practically realised 
‘Slighitly bent ‘sheet of mica. "The following relation, 


ran of ‘the cylinder on which the thin’ 


: Nev: 9; 1915.)—A continuation of previous work [Abs, 1407 (1915)] dealing 
spectral analysis of canal rays. The arrange- 
inents, 


| number both of the atoms and of 
‘Phe’ tesalts (2) andl (8) are explained on ‘the’ supposition ‘that’ the ‘atoms: are 
of the’ and’ ‘that the quick-moving’ atomé 
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“recoiling. from: RaC carry no electric charge, As the. pressure of, the gas 


GoaGlusion therefore is: that the breadth of the-displaced lines in 


Cafriers for the sériés lines: (6) With ‘gases Of ‘diffetent atomicweiglit the 

same ‘Conditions’ exist” in “front of the’ kathode. Ad ‘equal percentage of. 
‘the number of the particles pass through each part of the whdle‘kathode-fall, 
‘Different’particles possess the same energy conditions, but 


Charge carried. by Recoil Aloms -active Substa 
‘Wertenstein. (Comptes Rendus, 161. pp, 696-699, Dec. 6, 
known that recoil atoms, produced when «-particles aré expelled from radic 
active substances, Carry a positive charge. This was first. proved: by expe 


gents of Makower and. Russ on the deflection of these recailing ‘th 


: ‘electric and magnetic fields. This problem of the charge carried b 
atoms is of considerable theoretical importance, for ‘its is 
for. the development of our thedried“of ‘thé mechanist involved? the 
‘production of ‘a-rays. It is also of importance from an’ experiitiental’ stand- 
point, for the charge carried by recoil‘atoms constitutes 'a source ‘of: écror in 


charge of; recoil atoms, by the. direct method; bythe receiying-cylinder 
‘method: . Use has been made of the extreme absorbability,of recoil atoms. 


matter):to: separate. the effect.of , these, particles from the effect of the 


1a-particles.. Three sets.of..observations.on the charge communicated to the 
‘feceiver give the required information : When. both;-rays and, tecoil- 
‘atoms. pass, through. a. high vacuum only, (2) when the: recoil-atoms. are 
a by. means.of a thin leaf of Al 0-7 » in thickness, 
and: when: both ;recoil-atoms and. «-particles. are. stopped 
mm; The whole apparatus is. placed in.a_ stro’ 
field, and a series of experiments made at va in all 
(very low) of the gas,in the apparatus... 
It is.shown that in. the. best vacuum obtainable. by ‘means, of a. 


eventually booomes equal to, and then exceods, the valve of 
\earried by. the a-rays.. 


‘extended to the. case of, other radio-active. transforn 


‘the determination of the charge carried by the a-particle. For these reasons _ 
the author has made am experimental .investigation. of the. question. of the — 


d by a layer of 


204. Allempt io. Influence the Rate of Radioactive Transjforwiition 


Danysz and Wertenstein. (Comptes Rendus, 161. ‘pp. 


Dec, 20, 1915.)—After a short discussion of the numerous futile attémpts to 
accelerate Or. retard the rate of decay of radio-active. products, a set of expéri- 


‘ments are described in which the radio-active forces themselves are employed 


| sto attain this object, .. Whilst such conditions as high or low température, 


fective, the authors 
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paladin those produced by impact of a-r rays, to obserye 

‘some indication. ofa change in rate.of. decay of the substance saeagrine Ps | 

concluded that even the most intimate encounters, of a-particles with 
othe atoms of the substance are powerless to induce yaaa radio-activi 

influence the rate of disintegration. A. 


"906. Radio-active Fluctuations—using: Unsaturated A. Ernst. 
‘Ge d. Physik, 48, 7. pp. 877-906, Dec, 21, 1916, “Dissertation, Tibingen.) 


Apart from the’ exponential decay, ‘the intensity of the radiation from a 


 gadio-active substance is not absolutely ‘constant, bat exhibits irregular 
_ fluctuations, so-called Schweidler-variations, These irregularities in the inten- 
sity of the radiation have been investigated by numerous observers, including _ 
Kohlrausch, E. Meyer, and E. Regener [Abs. 626 (1908)], and H. Geiger — 
926 (1908)]. method is now described. By eliminating 
systematic ‘errors from ‘a large Series of fluctuation-observations it is shown 
that the fluctuations are such as‘ are expected according to ordinary ‘laws 
-of probability, The ‘measurements of Kohlirausch on ‘the variation of the © 
percentage . fluctuation of a tadio-active with the: ionisativii- 
produced have. been’ epeated. B. W. 


206, Theory. of H. T: Wolff, (Phys. Zeits, 16. 416-419, 


e 4 Now. 16, 1915:)}—~-A theoretical discussion, in which Rutherford’ s model of the 


a positive: nuclear is taken as. ay 


(Buréau of “Mines, Techn. Paper, 88. [28 \pp.], 1916. 
‘Chem. ‘News, 118. pp. 79-81, Feb:'18, 1916, Abstract.}—The paper com- 
“mmlences with a lengthy introduction referring to: the work’ of ‘other  in- 
‘vestigators and to’ the various methods employed in determinations: of 


. _ this: character. ‘The ‘vatiations of the uranium radium ratio in minerals, 


‘other than pitchblende, are discussed, and the case of carnotites is examined 
‘in detail, The authors summarise as‘ follows :—(1) Samples - of ‘ carnotite 
‘Teprésenting large quantities of ore (a few hundred to several tons) show 
tadium<uranium: ratio identical ‘with that of pitchblende (833 x 
_ ‘this’ ratio is also in accord withthe value calculated: from ‘radiation | data. 
(2) Samples from small quantities of ore (land ‘specimens up to a few Ibs.) 
‘tend: to exhibit abnormal tatios: “In’oné instarice the ‘ratio was as low as. 
‘48 and: in anothet ‘as high as 46 x 10-7. (8) The most: plausible 
éxplanation ‘for these’ abnormal ratios seems to be that of transposition 
radium ‘within the-ore' bed, préducing local differences: which are equalised 
‘in large Samples, (4) The “ emanating-power” of carnotiteis high, and varies 
16 to 60 %. (5). In order to obtain concordant results the:Boltwood 
emanation ‘method it’ was ‘found desirable to determine the emanation 


liberated by solution in the samé’sample from which thé emanating-power 
had just been determined, thus making® the two° determinations: strictby 

plementary. (6) Radium may be easily determined in one operation by 

‘emanation method, cither by solution’ or by ignition from tubes in’ which 
it has been sealed for one month to reach equilibrium. (7) ‘In contrast with 
.~ success of the solution and the ignition methods for de-en 

{ 7 ite, the method of fusion with sodium and potassium carbonates and 
‘1 the fusion-and-solution method both gave low results and were abandoned: 
paper contains the details of the analysis Of 24 samples of différént 
pare g a table of results for numerous specimens ‘of carnotite oa also 
included, A Critical discussion of these results follows, 
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208. Shecit Heat Plativiom of the at High 
A. Magnus. (Ann, d. Physik, 48, 7. pp. 988-1004, Dec. 21,1915.)—The only 
measurements of the specific heat of the diamond at high temperatures were 
made by Weber in 1875. On account of its simple space-lattices [Abs. 1881 
(1914)] an exact determination is ‘necessary for theoretical purposes. ‘Weber, 
in his investigation on graphite and the diamond, did not measure his high 


‘ Mer 
teeta? 


by Pt whecooled through the same range 
fore employs, with a few modifications, the large calorimeter already 
described [Abs. 625 (1918)] in order to determine the specific heat of pure Pt — 
between air temperatures and 900°C. The results may be represented bythe — 
equation, Cp = 0-08159 + 5°8468 x 10-*, this equation being applicable atany 

‘rate within the range 150° to 850°C. The specific heats of diamond and — 
graphite ‘are then re-calculated from ‘Weber's ae The curves above 

are deduced from the results, TB. 


“209. Specific Heat of Water wand 60° in 
w. Jaeger and H. v. Steinwehr. (Deutsch. Phys. Gesell., Verh. 17. — 
17-20. pp. 862-868, Oct. 80, 1915. ° From the Physikal.-Techn. Reichsanstalt.) 
—The author's’ measurements were made with a closed, cylindrical copper 
calorimeter holding 60 litres and surrounded by a water-jacket kept at 2 
definite temperature by means of circulating water. The temperature was 
measured with a Pt thermometer, the energy being determined by measuring” 
the ‘current and voltage by means of a compensation apparatus. A series of 
66 méasirements' were made at approximately regular intervals between eo 
and 50°, the mean error being about 8°5'x 10~.’ For the héat-capacity A'the 
formula A, = 4°2047, — 0°001768u is the: 
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tempers in Centigrade dors. ‘The rests are summarised in the 


190188 volt for the at 20°, tempera- 


ture-seale, P. 
6. pp. 677-592, Nov. 80, 1915.)—The thetmal conductivity, &, of gas- is 
connected with its viscosity », and its specific heat, ¢,, by the relation 

hk = fnc», where f has different values according to the nature of the gas and. 


. the assumptions made [see Abs, 1460 (1904)]. Only for monatomic gases, 


however, are theory and experiment in agreement, and for these-gases — 


Chapman [Abs. 686 (1912)] obtained the theoretical result thatf= 6/2 This 


has been confirmed experimentally, in the case of argon (/==2601) and 
helium 2:507), by Schwarze [Abs. 1460 (1904)]. The present paper is 
_ concerned with the experimental determination of the thermal conductivity 
of neon by the method of Schleiermacher, the value obtained at 0°C. being 
00001001. Assuming Rankine’s value for », and obtaining c, from the 
_ thermodynamical equation ¢ = R/[m}(x— 1)] =0°1474, where R is the gas 
constant, m the molecular weight, and + the ratio of the specific heats, the | 


Thermal Resistance al the slighly Function of Two Solids. 
Barratt. (Phys. Soc., Proc. 28. pp. 14-20, Dec,, 1915. }—In order to verify | 
- the validity of certain assumptions made.in his previous experiments on the 
thermal conduction of. solids [Abs, 1991, (1914), 816 the author has 
investigated the fall of temperature at a junction of two metals through which 
heat is passing. The conical extremity of a solid rod was fitted, as accurately as 
‘possible, into a hole bored into-a.solid-copper cylinder heated. 
the: rest, of the. rod. projected, .into a, constant-temperature. air enclosure, 
Measurements were made, with the cylinder. at various, temperatures up to- 
100°C, but the. temperature of. the enclosure was, never..more. than. 10. or. 
12 deg. C. -below that of .the rod, .. It. was, found that at. the junctions of 
various metals. of comparatively high. conductivity and small diam. (1.mm.) 
the fall of temperature was constant and about 2} % of that of the cylinder, 
while it was rather less in the case of thicker rods.(6-mm.) made of metals of. 
The thermal resistance. is probably duc to the thin air film. 
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 Oxygen.and Nitrogen according to v; Siemens’ Pressure Measuremenis and-Onnes 
Deterntinations.. G. Holst. (K, Akad, Amsterdam, Proc, 18; Nos: 4-5. pp. 829-' 
889, 1916. Comm. No, 1484 from the Phys. Lab., Leiden.)—The calibration of _ 
v. Siemens’ Pt-resistance thermometer [see Abs. 260 (1914)] in terms of the 
Leiden standard thermometer by means of Nernst’s linear reduction formila: 
does not agrée so well with later calibrations as do the latter among them-. 


‘Wien-Planck. Radiation Warburg and C.. Miller, 
(Aon... Physik, 4% pp. 410-482,. Oct... 29, 1916, .Comm,..from.. the; 

Physikal.-Techn. Reichsanstalt.)—A continuation of former work. Abs, 640; 

(1918)].. .Experiments over.the. region between A= 0°589 and. 2172 

that the Wien-Planck radiation constant is independent of the wave-length of, __ 
the light employed in, its determination.. The mean results obtained in. ie. 


Small Model. 14,249: 14,262 14,256 14,251. 14,254 

Model 14,288 | 14,263.| 14,288 | 14,288. 


abs. | 14,878 | 14;108°| 14,108 | 14,997 | 14, 


"‘Radialion from a Wirdi in an of Air, 


elves, considerable deviations occurring, especially in the oxygen region, 
Correction of v. Siemens’ leads to new tables giving the 


T, Barratt. (Phys. Soc., Proc, 28. pp, 1-12; Disc., 18 Dec.,. 1915.)—Con-, S | 


an account of experiments made in order to detecmins the numerical. 
relation between the. heat lost by radiation and by convection from a hot. 

ireplaced in an enclosure, containing air at atmospheric. pressure, whose, 
- walls are maintained at constant temperature. The apparatus employed was : 
that used by the author in his experiments on thermal conductivity [Abs. 1901 
_-(1914)]. The method consisted in (1) measuring the amount of heat required 
to maintain the temperature of the wire a given amount above that of the. 
surrounding gas, the surface of the wire being (4) coated with a dead-black 
varnish, (6) uncoated ; (2) comparing the radiations from two surfaces of a 
Leslie cube similar to (a) and (6) by means.of a thermopile.. Wires of, 


ae different substances were used and the results obtained from both (1) and (2), 


were found to be independent of the material of the wire, The diameters 
varied from 1to 6 mm, : the was of five carder of 10 | 
and experiments were carried out at room‘temperatures and at 100°C. 
The experiments indicate that of 100 parts of “total heat” lost from a 
wire at air temperatures, 2-5 consist of radiation for.a bare wire, and\126:for 


4  ablackened..wire.. At 100°C. these percentages become 4'4.and 20-7 respec 


tively, being the same for all diameters tested: The actual increase ‘of total’ 
loss when, the temperature. increased from 17° to 100° was. 20.%, and it is thus 
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decreases as the diam. increases, being,:at 18°C. equal 00068 for wise 
mum. in diam. aid 00088 for another in diam. 


915, Second. Viriat Coefficient jor Rigid, Spherical Molecules, M 
Aitraction is Equivalent to thai of a Quadruplet placed at their Genire, W. 
| m, (K. Akad. Amsterdam, Proc, 18, Nos. 4-5, pp. 686-646, 1916, 
Supplement No. 892 to Communications from the Phys. Lab., Leiden.)—, 
‘From the results of Debye’ $ investigations on dielectric constant. and 
_ refractive index [see Abs, 571 (1919)], it is evident that the. molecules of. 
- the diatomic elémentary gases do not possess a moment such as that of a 
doublet. In the theoretical considerations of the present paper the molecules 
are regarded as rigid spheres of concentric structure having at their centre 
editiposed’ of two doublets; which have axes’ in the same line 
but of opposite directions and approach one another indefinitely, | preserving, 
however, @ finité*quadruplet-moment. For such a system of rigid 
_ sitolecules the seoond virial coefficient, B, is developed in a series of ascend 
_ powers‘of T+, The values of B for hydrogen from —100° to +100" C. are 


concerning the Second 4 Vivial Coefficient for Rigia Spherical 
| Molecules, which beside Collisional Forces exert only Coulomb Forces and for 

which the Total Charge of the Active Agent is Zero. W.H. Keesom. (K. 
Akad. Amsterdam, Proc, 18, Nos, 4-5. pp. 868-871, 1916. . Supplement 


_ No.'806 to Conimunications from the Phys. Lab, Leiden.)—In caleulating 


the second ‘virial coefficient, B, in the equation of state written in the form, 
poz RT(L. +. Bio +- C/v*+-...),..(1) for a system of spherical molecules 
_ carrying a doublet at the centre [see Abs. 1856 (1919), 644 (10185), the second 
term in the development according to inverse powers of the temperature, 
B= + bJT + },/T"...)...(2) did not octur, and this was also the 
with’ all the higher odd powers.. With rigid spherical molecules carrying a 
 quadruplet of revolution type [see preceding Abs.], the second term in (2) 
Was again absent, but the higher terms with by, étc., present. It is now ‘sho rn 
that in the development of B the term containing T does not occur if lie 
following conditions are fulfilled : (a) The moleoules ‘behave at their col- 
lisions as rigid spheres ; (6) the attractive or repulsive forces—not including 
the collisional torces—which the molecules exert on each other originate 
from fixed poitts in the molecule and can be derived from a Coulomb law 
of force {inversely proportional to the square of the distance | between the 
attracting or repelling points), so that these forces might be ascribed to an 
dlectric agent possibly with multiple points ; (c) the total quantity of the 


agent i in €ach molecule is zero, the molecules being eléctrically neutral,’ ‘No - 


odd power of T-* occurs if, in addition, (d) the molecule possesses, as regards 
_ jits attractive atid’ repulsive forces, at least one axis of “inverse symmetry,” 
that is, if each volume element contains a quantity of the agent’ equal and: 3 
opposite to that of the volume element with which it coincides after a revolu- 


tion about ‘that axis the K a whole and 
even number, H. P 
Nitrogen. G. Holst and L; Hamburger. (K. Akad. Amsterdam, Proc, 18:- 
Nos, 4-6. pp.’872-804; 1916.)—The percentage of nitrogen in the nitrogen: 
VOL. XIX.—A,—1916, : | 
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the results obtained by these two methods indicates that the value hitherto 
- assumed for the atomic weight of atgon might not be quite accurate, Since 
this difference disappears on adoption of Schultze's value for the specific” 
gravity of argon [see Abs. 1771 (1915)], the accuracy of this value i is fendered s 
- highly probable ; a preliminary direct determination gaye a value in good 
agreement with Schultze's result. New measurements of the vapour pressures 
of oxygen, argon, and nitrogen have been made, and the results are discussed 
in relation to. those of other observers... Accurate determination of the triple- 
point of argon gives T =88°81° and p= 621: 4 mm.. The initial and final 
points of condensation. of argon-nitrogen mixtures have. been determined 
with an. accuracy corresponding with about 0°02 deg., and the . saturated 
_vapour-volumes are given, The. observations with the mixtures. are com- 
pared, with the equation of state in the form, pv/760= RT(1.+- Bj»), the 
accuracy in v/760. being about 0:1 %. Within, the range of temperatures 
investigated, the values of log p for the mixtures may be represented as a 
linear function of 1/T for both the initial and final points of the condensa- 
tion. The py- and Tx-diagrams have also been constructed. The com- 


positions of the gas-phase (r) and of the Hanis phase (r’) satisfy the relation | 


log =a. + blogr, From the shapes of. the curves in these diagrams 
conclusions are drawn concerning ; a re * fractional distillation of the 
218. Fourier Coefficients Natural Radiation, M. v, Laue. (Ann. d. 
ei 48. 6. pp. 668-680, Nov. 80, 1915.)—In reply to A, Einstein, this paper 
discusses mathematically the statistics of the” Fourier coefficients of natural 
Fadiation, [See Abs. 05 and 96 (1916).] 
Radiation Theory, Re 46. pp. 982-285 
Aug: }, 1915.)—A theoretical treatment comprising- a new derivation of 
Principle of Least Action, K. Férsterling. (Aun. d. Physik, 47, 8. pp. 1127- 
bind 1936. treatment unsuitable for detailed 
E. H 


222, Interpretation van dat Waals the 
of Volume determined. by Equilibrium of 4G. 


A Modified Conceplion of the Kinetic 
E. A. Holm. (Ann. d. Physik, 4 48. 4. pp. 481-618, Nov. 9 
mathematical treatment: 


224. Thermodynamics of Condensed Systems. A. $mekal. - 
Ber. 
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| Sound’ Recorder ‘with Smalt Soap Garten. 
pp. 278-806, Oct. 29, 1915.)—A very small chamber 


es with a cross-shaped opening (8 mm. by 2'5 mm.) in its upper face, its lower face 


_ beiig of glass, By a glass funnel and tubber tube the sound to be examined 
and recorded is conveyed to this chamber. The cross-shaped opening is’ 
covered with a soap film and ‘at its centre is placed an iron particle which 
is held'in place by the action of an electromagnet. “A microscope is mounted 
with its axis horizontal and the chamber and ‘soap film are placed at an 
_ whgle of 45° and at the focus of the objective. “Thus when the membrane 
is set in vibration by the sound under test the motion of the iron particle car 


be observed: Records of the various sounds can also be made ‘on a moving ae 


sensitive film. Twenty-six photographic reproductions aré given, comprising’ 
thé sounds from forks, organ-pipes, cou noise an, ‘spark, also 


a vowel sounds sung at various pitches. B. 


996. Estimating Distances at Sea in Thick Weather,’ ‘Joty, (Roy. 


ee $6, Proc. 92. pp. 170-175, and 176-183, Jan. 1, 1916.)—The author's method 


is similar to that proposed by C. EB. Kelway [Brit. Pat. 12,124 of 1899], 
although the latter’s work is not referred to, and is based on the differing 
velocities of signals in. different media. Besides the use of simultaneously 
| emitted “ wireless” signals and aerial sound signals as in Kelway’s arrange- 
- ment, the author proposes the simultaneons striking of a submarine bell and 
- a bell above the surface of the sea. The scheme is then elaborated and its 
- application to the avoidance of collision at sea discussed. In a later paper 
(Ibid. pp. 252-260, Feb. 1, 1915) the author. describes a calculator ¥ means 


the necessary computations can be rapidly carried out, L. 
‘Acoustics of Armoury at Illinois. Watson. (Brickbuilder, 


pp. 1-4, Oct., 1915. Reprint.)—The armoury at the. University of Illinois 
presents, an unusual case of defective acoustics because of its very large 


_ volume and comparatively small absorbing. power. It was built to fulfil the 


usual requirements of anarmoury in regard to military drills ; but in addition, 
it has been used on several occasions for convocations and assemblies where 
the audiences have been very large. The acoustics proved to be impossible 
for speaking:and music. In view of the proposed continued use of the 
building for such assemblies, the author carried out an investigation to 
determine the possibilities of aking it in its 


“Phe armoury. is 400 ft. jong. 212 ft. wide, and 98 ft. ich at the of | 
| roof, which is almost semicircular (and at once reminds an English reader of — 

St. Pancras Station, London). Three experiments were tried to distribute 
the:sound as desired. These utilised parabolic reflectors, a special mega- 


phone, and loud-speaking telephones respectively. None of these: proved 


successful because of the long-continued reverberation from the roof. and © a 


Accordingly it appeared: impossible’ to'use the building’ for spealting 
prest its excessive. reverberation could be reduced: Sabine’s: method was 
_ used for this purpose. His formula for the time ‘-of reverberation is 
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its exposed surfaces. this to the building 
in question v == 6,652,000 cub. ft., and the total absorbing power, without an 
-. audience, is 18,400 units. The time of reverberation was calculated to be 

24 secs. This is unusually large. The auditorium of the University of 
Illinois, seating 2200, hatl a) reverberation of 9 secs.) before its acoustical 
correction and was considered to be very bad. Further calculations showed 
that the introduction. of 50,000 sq. ft, of hair felt would: reduce the value of. 7 
only to 4°66 secs., which is still too large for easy speaking ; so canvas 


£; 


cartains were introduced to enclose a 212 ft. by 184 ff. and 86 ft. high, 


The time of'reverberation for this énclosure with an audience ‘of 4500 was S 


then’ estimated ‘to ‘be 11 ‘secs. “This ‘arrangement was carried’ out and 


thus show. on the pho 


Sound ond Rion of Specific Heats of Gives by’ | 
G: Schweikert.) (Ann. d: Physik, ‘48.' 5: 608-667, Nov. 80, 
1915. «Abbreviated Dissertation; Bonn:)}—A very elaborate desériptive, 
mathematical andexperimental treatment of the subject with many tables; a_ 
three-page bibliography, and two whole-page plates'of photographic repro: _ 


| Molecular Weight.| Ordinary. Miglecular. 


O; 700 | 691 


98:02 | 02464 | 01758 | | 

| 09164 | 01540 | 6024 | 4920 
O1982 | O1B76 | 7046 | 5017 

| | O€07 | O2570 | 01240 | 10050 | 7-048 - 


© 


Physik, 48, 5. pp. 698-717, Now, 80, 1915,)\—An experimental research in 
which, the condition.of ‘the air inside a flute when played upon is ascertained 


that. can alkd: along, thal its ade: opening oF 


_ by photographic plates and diagrams, B, 


“280. Bullet Sound-Waves and Crack of a wp, H. P, Maxim. (Scientific 


American; 118, p. 981, Sept. 11; 1915.)—After noticing: the specially sharp 


crack from. certain bullets and missing it, from. others and. photographing 

these bullets in flight, the authorfinds that.those give the sharp crack like a 

that have-a speed greater than. of. 
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THEORY, ELECTROSTATICS, ‘AND ATMOSPHERIC ELECTRICITY. 


981, Charge of the Electron ‘and Avogadro's Number. A ‘Schidlof.. 
des Sciences, 40. pp. 889-840, Oct., 1915,.. Paper read before 
the Soc, suisse de Physique.)—From the results of experiments made with drops 
of pure mercury, Schidlof and, Karpowicz found the charge of the electron. 

‘to be 482 x 10- es. unit, and by a similar method Targonski found the 
value 4°68 x 10-". These results, which agree with others previously found, — 
indicate that Avogadro's number lies between 60 and 6:2 x 10". Study of 
_ the Brownian movement of spherules suspended ina gas or liquid leads toa 
much greater value, Thesuggestion is made, therefore, that the theoretical 
laws of Brownian movement are not strictly accurate and only approach the 
truth if the free path among the gas molecules is large in comparison’ with 
the radius of the spherules. It is possible also: that the observations are | 
perturbed by accidental sources of error effect on 


Electrostatic Field of Force. (Archiv f. Elektro- 
technik, 4. pp. 78-85, 1915.)—A mathematical discussion of the geometrical 
properties of the electrostatic field of force. The investigation is carried out — 

a with. the object: of the of the stresses in 

283. Most Pein’ Primary Capacity for Tesla Coils. W. M. Aids, 

(Phil, Mag. 81, pp. 62-74, Jan., 1916.)—It is generally assumed, from, Drude’s 

work, that a Tesla coil gives the best effect (i.¢. the highest secondary poten- 

tial for a given primary discharge potential) under the condition LiC; = L2C). 

Taylor Jones has recently shown [Abs. 1460 (1915)] that the above condition 

- does not apply if the adjustment is made by varying the primary capacity 

alone, but that in this case the “optimum” value of C, is considerably greater 

_ than the resonance value. The author’s experiments were undertaken to 

test these conclusions experimentally, and also to determine experimentally 

the optinum primary capacity and relative values of the max. secondary 
potential for various ‘values of the coupling. The variation of seco secondary 
potential was obtained by noting the distance at which a neon tube would 
glow. It is clear from the experimental results that if the adjustment of the 

Tesla coil is made by varying the primary capacity alone, then the optimuin © 

value of C; exceeds the resonance value. Curves are given in whit the 

experimental values are eee with those deduced from theory. I. W. 


ELECTRICAL PROPERTIES AND. INSTRUMENTS, 
984. Light-sensibility of Copper Oxide. A. A. Pfund. (Science, 


sah 06; Dec. 8, 1915.)—The fact that selenium. changes its electrical conductivity | 


under the influence of light was discovered by May in 1878. Since that time © 


it has been found that sulphur, shellac, paraffin, on svernt other 
VOL. XIX.—A.—1916. 
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possess. this: light-sensibility to a. slight extent. The 
most:noteworthy addition to the list was made by Jaeger, who discovered the — 
light-sensibility of stibnite (native Sb,S,;) in. 1907. Since a careful’ study of 
the behaviour of these substances is bound, ultimately, to shed light on the 
mechaniam of metallic conduction, it seemed worth while to continue. the 
search for.other substances which show marked light-sensitiveness.. Recently _ 
the author found:that copper oxide (CusO presumably) shows the effect quite 
unmistakably, . The fundamental facts which have been established for this 
light-sensitive substance are: (1) The conduction is electronic:and not 
electrolytic ; (2) the increase in conductivity,:occasioned by light, is distinctly 
differentfrom that produced by.a heating effect; (8) the conductivity increases 
with the applied voltage, ic, Ohm’s law is not obeyed (voltage effect); (4) the 


region of increased conductivity spreads slightlyto portions of the material 


not illuminated (transmitted effect); (5) the region of: highest sensibility liesin _ 
_the ultra-violet near A ==2800 A.U. ; (6). cooling in liquid air increases the per- 
centage change in conductivity and displaces the sensibility maximum in the 
red toward shorter wave-lengths ; (7) the relation between the radiant energy 
absorbed (E) and the resultant change in conductivity (C) is very approxi- 
mately. of the form C= KEzg, where K is a constant and @ lies near 05. While 
the percentage change in conductivity upon ‘illumination is much less than 
that of Se and stibnite, the comparatively high conductivity of copper oxide — 
makes the absolute increase quite large. The best cell thus far constructed 
has a resistance of 15,200 ohms at 17°C. for one volt. The change in. gonduc- 
tivity. occasioned by the light from a 40-watt tungsten lamp at 20 cm. is 
about 16 %. “The area exposed to radiation is about 12mm,. If this cell be — 
‘connected. to a 2volt cell and a (forming part of 2 simple 
potentiometer) a. ‘sensitive device for detecting radiant energy is produced. — 
ae the Cell to daylight in a moderately-lighted room throws the galvano- 

meter spot of light violently off the scale. Monochromatic radiations which 
are quite too feeble to affect a sensitive radio-micrometer, bring about large 
‘deflections: wher allowed to fall on the copper-oxide cell. If the cell be 
connected to a telephone receiver and battery, and if an intermittent light- 
beam of definite frequency be allowed’ to fall on the cell, a clear, musical no 


285. Condenser with Solid and Liquid. Dielectrics, F. Tank. 
(Ann. d. Physik, 48. 8, pp. ‘Oct, 29, 1915.)}—Describes an investiga- 


dielectrics: and: the, anomalies. observed in the charging and conduction 
currents of these condensers, It is found that the alternating-current losses 
in solid..dielectrics arise almost entirely from, dielectric after-effect and. can 
‘be expressed by means of two constants depending on the’nature:of the 
material, and determinable in. any given case ‘by static experiments: The 
‘Joule: losses account for less than 1.% of the whole, while losses from other 
sources do not appear to be present in the a.c. field... The losses in liquid 
dielectrics are found ‘te 
"288. Electrical Conductivity. Thin Air Films. E. ‘(Compies 
‘Rendus, 161. pp. 759-765, Dec. 20, 1915,)—This paper describes very fully an 
extension of the author’s work on dielectric films [Abs. 497 (1918)}.. He 
shows that air films, 4 » to 6 » thick, under.a pressure of 1 volt or less, have 
LW. 
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Measurement of Indwtlance of Low-resistance Statidards. oF,? 


Weibet; and'F..B. Silsbee.  (Bureatr of Standards, Bull. 


1916.)—Values hitherto obtained ‘for the: residual inductance ‘of “nonindtie- 
tive " standards of low resistance have‘ been based upon the'calculated induct- 
ance of some°¢onductor. <The inductances of standards of odd shapes have 
been obtained “by measuring the differences between ‘their phase angle’and 
that: ofthe calculated standard.’ The methods described’ by’ the” authors 
determine the phase: angles of low-resistance’ standards without recourse’'to 
computed ‘values, In the first method the sum of the*phase angles of two 
. resistance standards is given. By using 8 resistance standards 8'sunis can be 
measured from which each phase angle can be obtained, ‘The second method 
“makes ase of a standard whose resistance can’be changed (é.g. by varying the 
temperature of a copper | standard) without changing its inductance.’ The 
measurement ‘consists in determining the’ change in phase angle or“in time- 
constant when ‘the résistance is changed: by a ‘The second 


"988. Theory of. Piezoelectric Phenomena. Ww. Voigt. Physik, 

4, PP. 458-448, Nov, 9, 1915,)—The author points out that the theory of 
he has previously developed is only approximate, phe- 
nomena are complicated by secondary effects, When a crystal subjected 
‘to. mechanical stress becomes electrified, the electric intensity may cause 
‘secondary strains, and these would contribute a further. amount to the elec- 
trical effect ‘Observed, ‘Similarly in the reverse, case, when the. ctystal. 
brought into an. electric field, the deformation observed will be due to prin 
_and secondary causes. In the present paper the anthor. investigates theoret 
‘cally the Case of a cylinder of Iceland spar subjected to bending or torsio 
‘such as he has employed in recent experiments [Abs. 1749. (1915)]. Ina this 
“Special'case the secondary effects are of small magnitude, and lie well within 
‘the errors of experimental observation. In the case of the earlier class of 
‘experiments where the electric ‘effect was ‘measured | by connecting two faces 
“OF the ctystal directly. to an electrometer, the analysis would be exceedingly 
| Binarornae “The author considers, however, that the magnitude of the 
lary effect in ‘Such cases would be much than those a 


bis 930: Ideal or: Hysteresis-free Magnelisation. owe ‘and 
Gunilich. (Deutsch. Phys. Gesell.; Verh. 17.21. pp. 860-884; Nov. 16 
1016. Prom the Physikal.-Techn. Reichsanstalt.)-This paper is the’ second 
series on ‘experimental investigations of the theory of ferromagnetism 
o[see Abs.’ '1769 (1915)], An ideal, i.¢. hysteresis-free,; magnetisation: curve 
_ «was obtained for ellipsoidal specimens by means of a modified magneto- 
method.. The specimens were’ 88 cm. long and 0°6 cm, in and 
included: soft iron, soft ‘steel, hardened steel, cast:iron,;'a silicon alloy, and a 
Heusler:alloy.: The magnetising coil: was surrounded’by another coil which 
was iemiployed in the usual way to remove the hysteresis from the specimen 
by means of a diminishing alternating current, while a given small field was 
applied by the magnetising coil. ‘This process was repeated for stronger con- 
stant fields in the magnetising coil after the usual manner of magnetic cycles, 
found that the’ true’ field, H-NI, was practically zero for values of 


SUAS 
> 
> 
S we 
¥ 
7 
be. 
EN 
¥ 
Dy 
& 
; 
he 
3 
. 
x 
ae 


“with Temper 


of the Coercive*Force ‘of Steel’ and Tron. 
(Ann. Physik, 48, 4, pp. 614-620; Nov, 9; 
"measured the coertive force of steel and soft iron over the temperature:range : 
186°to 700°O. ‘Phe experimental results ‘for steel have ‘already been'given — 
Tn thease of soft iron the curve co-ordinating coercive — 
force and temperatufe’shows an abrupt change ‘between 400° and 500°C. 
to that ‘for steel.:' At low: temperatures, however,’ like: | 
(1914)}, it approaches a constant value (2/444 units at ++ 185° C.);* 


netism)) viz7-929° abs; when’ the iron is ‘below 400°C., and 1068? absiiwhen 


above 500°C: For each. ‘range, the experimental results can then be repre- | 
sented by” the formula ==8L(x)/x, where L(v)='cothe— and 


COercivity absolute temperature T, ‘and © the corresponding Curie tem> 

elementary muapnets’in the two conditions will be </(6/6,) (= 1-070). “The 
measurements of Onnes and Weiss ascribe’. magnetons to the molecular. 


magnet atolow temperatures. It would thus appear that'for temperatures 


above 600° the molecular moment’ being’ 11 x (11°77), ‘there are 
approximately 12 magnetons. The ‘abrupt change in‘ the’ curve’between 


(Iron and SteelInst., J. 92, pp. 161-189; 1915. Téhokw Univ.; Sei: 


pp. 161-167; and pp. 261-260, 1915. Engineering; pp. 685+ 
Dec. 81, work on ‘this point [see Abs, 515, 616 (1918)} 
stipplemented by the present’paper. ‘Specimens of white pig-iron of carbon 
content up to 4°15 % were studied by means of the magnetometric method, 
amd also thermally.” For the latter purpose, the Roberts-Austen differential 
method was used in which thermo-couples were connected to the specimens 
and to a copper neutral piece surrounding the specimen, ‘The specimens had 
‘dimensions 25x 5x65 mm. and were tested magnetically in a field of 
158 C.g.S. ‘The results are illustrated by means of intensity- temperature and 
cooling curves. The ‘critical temperature of cementite is given as ‘220°C. 
alittle below the value found by S. W.].Smith. The cooling curves show évolu- _ 
tion of heat between 160° and 210°C. ; the ainount of heat evolved increases 
with the carbon-content in general. ‘These facts are in harinony with the view 
that the heat evolution is due to the magnetic transformation of’ cementite. 
Photomicrographs are appended, The paper concludes with a note onthe 
‘AS transformation in pure iron as studied in four specimens of puré material 
ested magnetically in a nitrogen atmosphere. The susceptibility-temperature 
rves s obtained afford data unfavourable to the magneton theory. 
Some Problems of Electromagnetic Induction. G. W. ‘Howe. 
(Electrician,76. pp. 169-172, Nov. 5, 1915.)—The question is ‘often 
whether when a cylindrical bar magnet is rotated about its axis the ‘magnetic os 
field totates with it. This problem is examined with reference to ap arrange-— 
ment ih which a shaft supports a circular metal disc rigidly fixed to it and is. 
mounted ‘coaxially with a magnetising coil. If the coil is stationary and the — 
Shaft ‘with the ‘disc be rotated, the arrangedient is similar to the Lorenz 
apparatus, and an’e.m.f. will be induced radially to the disc. “[t'is not correct 
to reason that if the a the coil rotated about its ‘axis i 
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When the disc. is rotated current may be taken off,it by means of brushes 
touching its. centre and periphery. The torque exerted. is not. produced 


3 between the disc:and the magnetising coil, but acts between the disc and the 


external circuit connected to. the.brushes, Turning to the case of ‘unipolar 


-Gndoction in a cireuitSconnected to the end and centre of a. straight bar 
 -qmagnet rotating: about its axis, the ¢.m.f induced is localised in the :material 


of ‘the bar magnet and not; as often supposed, in the stationary. circuit, If 


: magnet be. rotated without connecting ,up the external circuit. electric 
gharges:will be collected at the middle and the two ends, and there ;will be an 
external electric field produced by. these charges.-A long metal cylinder 


rotated: about its.axis in a uniform field..parallel. to its axis will become 


electrically charged on its inner and outer surfaces, Poincaré. [Abs. .1487 
(1900)}. has discussed the case of an ebonite ring rotated about its axis 


between two metal rings, a bar magnet being held along the axis of rotation 


with one of its. poles at the centre of the ebonite ring. When the rotation 


takes place the metal rings on either side of the ebonite become charged with 


equal and opposite electric charges, The writer argues that Poincaré was 


‘wrong in supposing’ that the: potential undergoes a sudden jump in value 


‘at the surface of the ebonite, and states that the potential gradient isa 
gradual one through the thickness of the ebonite. . With regard to the 


question whether the induction of e. m.f. should be considered as due to the 
cutting of lines of force or to the change of flux through a circuit, it is pointed 


out: that: when the field is,stationary and the conductor, is moved, thetwo 


conceptions agree, but that when the magnetic field is changing; we must 


adopt the second point.of view. E. A. Biedermann... (Ibid. pp. 208-209, 


Nov, 42, 1915.) T. Maccall. (Ibid. pp. 12,° 1916.) 


WwW. O.. Howe. (Ibid. P- 210, Nov. 12, 19165.). ed 


“Magnelo-chemisiry of ‘Copper ‘Salis and. the Theory. 
Pihiost and E, Moles. (Archives des Sciences, 40. pp. 284-290, Oct., 


1916, )—The results of Koenigsberger ‘[Abs. 824 (1899)] confirm Wiedemann’s 


law. for solutions of copper sulphate, whereas those obtained by Liebknecht — 
and Wills with solutions of cupric chloride, bromide, sulphate, and nitrate 
, (Abs. 528 (1900)] lead to fractional numbers of magnetons. In the case 

copper sulphate, Meslin’s. measurements indicate a diminution, of the 
snacepubility on dilution [Abs, 784 (1906)]), and Chéneveau also found a 


; slight variation "tAbs. 615 (1910)]. The results of the authors’ measure- 


ments of the ‘susceptibilities of solutions of cupric sulphate, chloride, and 


‘nitrate reveal a distinct variation with the concentration of the solutions, but 


this is in the opposite sense to that observed by Meslin and by Chéneveau. | 


‘As tegards the number of magnetons, n, no tendency towards an inte 


__-yalue is observable, and it is assumed that the susceptibility of the dootes 


‘salt is influenced by the extent of its dissociation, a. Curie’s constant _ 


should, therefore, be a function of ¢ and should approach its true. value for 
the kathion, Cutt, as a approaches unity. The values of a determined 
Q) by Pickering from cryoscopic measurements, and (2) by Arrhenius from 

conductivity measurements give for n the values (1) 9°90 and (2) 9°98, which 
indicate that the kathion, Cut++, contains 10 magnetons. The sense in 
which these values differ from 10 is explainable on the assumption, which 


_is almost certainly correct, that dissociation of copper sulphate yields com- 


plexes of the type Cu,SO,+.+, as well as the simple ions, This reason 


VOL. 


is not applicable to the cases chloride and with 
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made for dilations greater than those permitted by 
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Effect of Electric. Oscillations on Magnetic Properlies of Lron investigated — 
Campograph: J. A.Fleming.and P.R, Coursey. (Phys.Soc.,Proc. 
26. pp. 85-49 ; “Disc; 49: author has previously described ; an 
‘instrument for photographing ‘tind ‘delineating physical carves: This 
graphy ag the author: terins it} hasbeer ‘results obtained | 
using<it tod investigate! the effect of “electric: oscillations: ‘on’ :the.‘ 
behaviour.0f: iron ‘are-here given; a! démpléte: comprehension the 
‘paper:the numerous Curves teproduced in it have tobe referred to; ‘it'is only 
possible the’ author's:convenient summary, as 
When an-iron’ wire is: taken slowly through:a ‘magnetic cycle:and: a 
shigh+frequency magnetising force is also applied, then, if the max. 
valugioé: the:slowly periodic longitudinal! magnetic: force does tiot-exceed ‘a 
certain value; the effect ofthe oscillations<is to:increase the area’of ‘the: hys- 
 teresisfoop maguetisatidn ‘at the ends’ of ‘the cycle. the 
Slowly: periodic force: ‘has:a‘targe maxi: value: then..the “hysterdsis 
diminished’ im the max; magnetisation temains unalteredi< The 
increase’ in’ area! of the hysteresis loop ‘is. generally less for: high-frequency 
than for lowsfrequency ‘osciflations)«: (4) If: oscillatory. Currents are/passed 
Mong the iron wire whilst at the'same the irom is taken ‘slowly through 
longitudinal magnetic with contintious: carrent; then: when: the! oscil- 
datdty durrent has a small r.m.s, value the effects aré generally: similar fo those 
: oduced by longitudinal oscillatory magnetic forces. If the oscillatory 
then their effect is: to reduce’ the' hysteresis and 
| the ends of thé cycle,’ ‘This lastaction is due to the circular 
by the longitudinal current, which grips the magnetic 
‘tholectiles of the*iron, arid prevents their longitudinal colineatiom:andjyeduces 
(5) ‘The effect of superimposing’ on a stéady. feeble longi- 
inagnetic force an alternating magneti¢ force either: by ufidathped or 
‘sumed oscillations is greatly to increase the permeability at the ends of the 
7 cycle, provided the oscillat ory force does not exceed a certain value, Beyond 


iNew. Method of for Study of Pare 
“wery Dilute: "Piecard, and, B..Cherbuliez,. 
‘Sciences,.40, Ar; Octi, 1915. . Paper. read. 
 amethods tube..contains in its, ition 
Containing one. of the. two; horizontal. surfaces.of ‘placed bet 
the poles; of; am, electromagaet,: th part containing 
"separation is. attached to.a cathetometer so.as. to. be movable vertical 
igisculation of the liquid is rendered yjsible by, means of 
\towards small, solid bodies floating in. the liquid at,a:position. re the & 
dsceapillary.. Dhe position, of the movable tube is adjusted until, thefiqu 
i . several, times with the magnet he 
VOL. x1X.—A.— 1916, 
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$2  seteNer: TRA 
the. sen two heights. represents: the :magnetic ascension of the. solution. 
relation to the solvent. If, the intensity.of the field, the-densities ofthe 
liquids; the coefficient of magnetisation of the solvent, and the conceritra- 
Hout of the. solution are known, the coefficient of magnetisation of the dis- 
(Roy« Astron. Soc,, 16-18, ‘Nov., 1915.)-A compilation: 
made: .of ‘the magnetic. disturbances, recorded at Stonyhurst: for ithe period 
1899=1018,. including three solar minima; 1680°6, 1901-7, and: 19184, and:two 
solar ‘maxima, 18941. and 19064, The total number of disturbances..was 
2028,:275 being given as great, and 20. as very-greal. In discussing these 
relation to. sun-spot:activity, use is made of: well-known graphical presenta- 


tions.of, spot areas or numbers. Tables.are given showing that magnetic 
 turbances:are relatively more numerous when the sun-spot area is decreasing 


_ thanowhen»it is increasing. . Numbers are then determined representing the 
_ relation between mean yearly number of magnetic disturbances and mean daily 
disc¥drea of spots, and it is shown:that these appear to depend.on the position — 
of the: spots, those nearer the equator being most effective. An;example of 
_ the cémbined-effect of great disturbance and favourable position with respect 
to: thevearth: occurred in the:case of the sun-spot which. appeared from 
1916, June 12, to 21.. This:-was also notable.in being. very mear the solar 
quator, and the spectroheliographic records: show evidence, of great per- 
turbations... The: greatest magnetic 
Jan 19, scempanied by brilliant pine RB. 
Physik, 48, 1: pp. 84-07, Sept. 28, 1916.)-—The author deals mainly. with the : 
recent work of Zahn [Abs;.1886 (1915)], and as.a result of his own;theorstical 


rhe. considers ithat-for the cause. of the. difference: between.the 


de. and ac. values ofthe Hall 


xr to give the Best of Discharge: B. Winawer. 


prodtiction’ ‘and of ‘high-tension currents; it is 
ling’ Of increasing importance to ‘realise ate the chief require- 
‘ments’ of “an‘K-ray' tube’ itis importait — 

‘to kiiow how as “ range of penietrating power,” quality.” 
quantit the Xéradiation can’ be varied, and what sources’ of the 
‘curr nt supply ‘of the X-ray tabe'are most desirable, From a consideration 
of the work of Carter; Seitz, Whiddington, and others [see Abs. 291 (1907)], 
builds upd theory which ‘tie Verifies by experimental ‘observation, 

conditions which the source of current must‘satisfy are stated : (a): The 
quitable ‘souree of ctrrent ts that which gives a definite ‘permissible toad 
“with’ the’ stiiatlest possible namber ‘of short-duration current impulses. 

two different sources ‘of current, the more suitable for use with tube 
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_ 240. New Method of Surgical Radioscopy using Red Light, J. Bergonié. 
‘hoon Rendus, 161, pp. 688-685, Nov, 29, 1915.)}—It is first shown that the 
two methods which. have been: most or mae used = to the present are 


red ight a 
is markedly. and 


iegitas 
udew 


experimenta 


he 
‘high. tension 1 


‘Radiological Sextant, Loro. (Archives d’El. 28. pp. 
mo, Nov.; 1916.)—This apparatus, i easy*to construct, takes yp little 
room, apd, can, be readily packed for, transport, enables. the supgeon to-avoid 
ail.cal and ‘geometrical. constructions... .A diagram shows the- essen- 
tial. parts, detailed. description: of the method of it da the 
Lebard.and, Dauvillier,.. (Comptes Rendus, 101. pp..675+577,. Nov, 8, 
The. principle. of the method is as follows): ball.C.situated.inthe 
body, give. on the fluorescent screen two, images .c’ and Now’ if.a 
into the tissues: its extremity will furnish two inrages 
coincide with,.c’ and) if the point of  probe| coincides 
eg ner It is evident that if the point is between C and the screen, the ~ 
ween its two will . be less.than | and if the; 
and C, the distance between its.im ges will be 
| order to. a mage a diapt 


ELECTRICITY «AND? MAGNETISM. 88 2 
ich. as 
oF Using The radioscope in, conjunction with, this red hight is desc bed 
in which a satistactory red light has been pre 
practice it bas been, proved that each exposure, to ROntger 
tays scarcely exceeds 80 secs.,.and that. the. number of ‘such exposures : 

point, is: noted, among other things, that in 

Fterial blood is hardly tinted, while. venous blood 

the slightest commencement of asphyxia makes 

ube in X-ray (Phys. 
1915.)—Etm | Observa- : 
teristics of X-ray tubes of different grades of hardness, the author. se forth 4 
a theoty which involves the acctptance of the following That 
a8 in an electric arc; (2) that the hardness 
of | at any instant to the p,d. across the tube ; 4 
(8) Gurve consists of a series of single short 
X-ray, practice are removed, and a,new solution is given to the problem of 


connection—in particular, ‘the ‘classification of the: aft ‘elements, 
‘he’ paper divided: following se and subsections —I, 
‘Important ‘information on the’ relation” between the chémical 
Atomic: weights “of the ties its, “T1I, Chemical properties of the 
eniically inseparable To-Th, UrXi-Th 

MsTh;-Ra Ge of thé radio-slements of 
perlodic: system: Di lacement” (theories of ‘y, 

rae Soddy, Russell, étc., on the shift of position 6f'a product 


in the of an or Aspartic VI. Atomic weight 
the 


oducts of the dis disintegration-s 
-lead, ordina a lead, also’ ionium anc | 


(i) theoretical discussion, (8) X-ray, and ray 
pectra, (4) ultra-violet and visible spectrum, (5) ic-volume and. density, . 
ability of salts, (7) ‘@lectro-chemical potatil,( diffusion, (9) 2 
) magnetic ‘XK. The present system elements ; (1), at 
dnd ‘nuclear of the anomalies of the 


ic 
helium 


* “ 


"650650; Nov;; 1916.)When represents’ the total pressure, that is, the 
nurnerival “sut Of arid | pressures, if is’ found that: 
telation; dP/P [see Abs. 770 (1925)]," holds very approximately over 

such a ‘wide range of ‘conditions ds to suggest that it tay always true’ for 
_ constant-volume and for phase-chan uilibrium conditions, ‘The relation- 
ships betWdén several of the Geduc é ‘in the previous papér 
cussed’ and’ the®followitig further relation derived ‘The’ arhiodtit’ of ené 
tefaiied by a'system of w-partidles forming a’stable system under the 
_Of fore? is équal tothe’ attoufit of ‘enef By giver 

“Phe effeet of | 


pid the metallic hydrdsols of average concéntration is 

‘order of 10-” mhos or about 0°0001 of that of conductivity water. 
There is, however, a further conductivity due to the formation of electrolyte, 
_ by “oxidation” of the metal, whereby the metal enters the liquid as ion, 
~ instead of as colloidal metal. This “oxidation” is much more marked in the 
electrical dispersion of Pt in water than in the case of Au; and electrically | 
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456-486, Dec. is 1915. ‘Comprehensive Survey of recen ‘in 
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prepared colloidal.’ Pt (id water: of donduttivity: mhos) is! 
stable than ‘similar’ goldsols ;: the: conductivity of the free 
im: ‘thes Pt about 00001 ‘to: 0-0008. 
Phe stability of the gold sdis:can’ be ihéreaséd by. 
presenes! of Ghioridé, bromide, iodide, or bydtoxide of concentration from 
0:00005 t6:0-005°N, but’ fluoride; ‘nitrate, sulphate," and chloride: do not 


produte this effecti: is, moreover; of ‘no value to prepare the colloid in 


pureiwater ‘and add’ the ¢lectrélyte ‘afterwards,’ The — 


seems to be closely related to the ability of the ion t6 form stable compounds 


‘with gold, however, could be détectéd ih the filtrate ‘after 
‘eoagulation ofthe sol)::\The amount ‘of Au’ stabitise 


the colloid:is' probably extremely minute. 
nor Blectricalusynthesis of colloids-is. of 
‘mechanical dispersion of the metal which is followed ‘by the formation ofa 
‘polloidal- complex: between thé dispersed: ‘certaits “ions ‘present: in 


266. Properties some Ni-Al and Cu-Ni-Al Alloys. Read and 


Greaves. (Inst. of: Metils, J. 18) pp; 100-160; ‘Dikc., 161-150) 1915. 


‘Mech, ‘85.0 pp! ‘and’ pp. Maye 101. 


and Lempering Highs ighspeed: Toobstedh: ©. A. Rawards 


end Kikkawa: (Iron and Steel:Inst., 1915. 
Pifluence' of ‘Nitrogen ontven end: Steclo Tath- 
Aschewski.. (Iron! and 'Stcel Inst..J. 92. Disc: @8+105,; 1015.) — 
— been dealt with in Abs.606/606 


(1915). 


in Iron and, atfield.. (Iron and, Stee! 
Disc, 486-140, 1016. pgineering,..101.. pp. 19-21, 
ents were made on;a,series of specially. prepared 


046. 5%. au 
mayb be present, np, to 0-20, in such.alloys as.those, which form 
t of the without unduly, modifying. the physical; oe 
“Of, the, heat-treated, material. ..(2) would, appear, that,, about, at 
osphorus,is, necessary in.the beabtreated condition, before, free, phosphide 
microscopically observable, . A. consideration of the experiments. will, make 
that, this percentage is, the maximym.that.can.be.faken into, solution — 
in. the region of Arl.to 900° O. 


ied 806, 49 4 ing on Platin 49% in sruai 
Soe. J 1916.) 


of pitric:and :sulphurjc: acids ‘are ‘produced; and: if-'the metal of 


ywhich the bomb.is attacked: by acid astwofold: trror: arises: ih the 


the heat: credited: to: thei fueb:is imereased: by: the cheatiof — 
;solation of:the metal in the acid.and, further,in that the detdrminiaticn of the 


e_ irons), with phosphorus . contents from 
thor’s Jmain, conclusions are as follows :+5(1).Phos- 


is The’ author shas carried large 
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object Of finding:a suitable substitute for Pt) in the constonct 
considering hydrogen as the dividitg line between electro-positive and electro- 
negative metals,-Or, W, and Mo-are foundto ‘he electro-negative'whilst Co, 
Be: are electro-positive. An attempt: was to these two 
series of»metals so that: the, almost ‘vanished, In: this 
direction success. was obtained with.an: alloy containing Niiand..20 % 
Gry but, the. alloy was difficult to cast... Phese: difficulties. were surmounted by 
the.addition of Cu.and; W, and finally: the 
W 12:12,:Ni 60°65, Al 1:00,-Fe 21:07, and 
‘Mo;4:07 %. was-acrived-at.and given the: name Ilium: Atemperature of 
about 1600° C. is required for casting, and, inthe: .cast,condition it: basa 
tensile strength; of 60,000. to. 55,000 Ibs. per'sq. in. ‘After. 
nitric: acid no loss..in. weight’ was. observed, The presénce, of 
the resistivity to,acids, but makes the alloy more: brittle, and by 
omitting the Mo an alloy is obtained which can ‘be-drawn into wire; in which 
Lingd Function Potentials, D, ‘A: MacInnés. 
Jc87. pp: 2801-2807, Oct., 1915.}---The: probable: value of the Ez, of the 
liquid junction connecting differently concentrated solutions of the same-salt, 
may be expressed by the equations E, = E(2n,—1)/2 and Ey, = E41 — 1/2n,), 
in which E is the voltage of.a concenttation cell without transference, atid E, 
ofthe! concéntration cell with trarisference, each ‘of 
the solutions which are in contactiat thé liquid:junction,  Thesexormulz ate 
- in accord with the most accurate work on the potentials of concentration 
By combining jurictions, to\ which the: above equations. apply “with 
junctionsthe: voltage of which may .be.computed ‘by Lewis and °Sargent's 
forttula; the potential between any two>uni-univalent salt’ solutions may be 
Salenlated to a few tenths of a millivolt, T.M. L. 


Of Metallic ‘ton in Solutions sipon bet tween th 
Botiitions Metallic Electrode: Pinney. (Phys. Rev, 6 
"408, ‘Nov, 1918)—The metalécan'be arranged in 47Series 
Which: ‘the’ présétice (of their ions it a water solution ‘thie “Solu 01 
tension! of a when’ placed in ‘This Series 
“the cofitaét’ series; that is; if ‘both: ‘the 
in’ ‘the sélution which Contains the’ more ion ‘has 
tension aiid aG6ordingly corresponds to the zintelecttode, 


and ‘Hydrogen’ Electtodes; Ni B. ‘Loomis. 
Phys:.:Chem:, pp, 660-864, Nov., 1915.)—Recent results obtinined | ‘by 
point ité:a: lower wdlaé for the 
ielectrode'than that adopted by Loomis«and Aéree‘initheir 
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9/886 On the-basis of the former. of these two: figures, 
and Acree’s, the potential ofthe hydrogen-eléctrodeihave how been 
recalculated,.; .The experiments with, both. aniline — 


acid: show. that :the method. gives; results in close?! coscordanee: with 
those, obtained by, other. methods ds taken: instead 


of for the potential of the decinormal calomel electrodej;: 


htal‘and thebrelica irive the, effects ‘prodiced by’ the 
magnetic’ field on the the io ‘électronsin a gas by 
hy showed that the blows of ‘these on the "walls of tlie ‘tub 
‘gives to ‘displace thé ‘tube “itself” [see A Abs. 181 
| esis that the ponde oe 
w  trave current ig ithe 


* 
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‘electrodes 0B; ositive, are ‘assum 
e‘iminetsed in an‘ electrolyte.’ In the absence 
tive ion P’acquires after ait impact a velocity componerit alorj 
negative ion N acquires mponent along NR; Under the’ 
magnetic Geld: ditected: ‘perpendicularly tothe plane “of the figm 
nstance, in’ the’ sense by'the arrows F (ditectio# of the circu 
current to which the field may be: attributed), the “positive ion ‘P’tends Ho 
“nove along circular arc PS andthe negative‘ion N’along Both’ tons. 
therefore; displaced in the dirédtion from’ BD to'AC: ‘Phe nafaral diffu. 
‘sion will ‘tend to’ the Variation in the“ionic detisity which would teid 
increase continuously, @ peritianent condition being reached withthe’ 
“of the ions increasing from BD to-AC; That this: isplacement of the’current 
“between the’ by ‘theory, actually dccuts, ‘stiown 
various! rs deseribed it; the’ origitial paper: 
Electrical Transference in Amalgams, G. N. Lewis, E. 
and E. H.Lanman. (Am. Chem, Soc., J. 87. pp. 2666-2662, Dec., 1915.)— 
An electric current passing through a dilute amalgam of sodium or potassium _ 
causes a transfer of the dissolved metal in.the direction of the negative _ 
current. The number of equivalents carried per faraday is 20x 10-*in . 
- Na amalgam of 8°24 atom %, and 0°20 x 10-* in Na amalgam of 0677 
atom %.. In potassium amalgam of ate atom *. it we " x 10-4, These 
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effects are asgociated: with ‘the>diminutiow of: electrical’ cotidudtivity whieh 
produced byadding Na or Kto Hg, : ‘This diminution is twice asgreat in dilute 
 Kamalgams asin dilute Na ‘amalgam; whilst the transférence-number ‘isalso 
twice:as great for K:as for:Na. . “It is suggésted that Li and Oa; which dacrease 
the: ‘oondactivity of Hg, tight perhaps’s W a‘ transference’ in the: oj 
direction, 


i Voltame with an, E re E. 
6 pee 1016.)—A b is first given.-of previo 

anglogous elec lytic The hypotheses and th considera 
tons which have been the 
hendmena Observed are discussed and various mac 
‘the of the a author's experimental resolts. A 

viour of, this’ necessitates the’ Schu Zes 


theory Dy taking into the phenomena of de-formation ve 
currents, Tt is shown that reduction of the layer of Oxygen , 
‘Yornied A electrode by means of inverse currents i is not. Schiul 
assumed, but occurs only at certain points, this being in agreement 
_ Corbino and Maresca’s observation {see Abs. 292 (1907)]. The influence of 
_ the phenomena of de-formation in the behaviour of the voltameter towards 
alternating currents is established and the conditions necessary for a good 
valve-effect are determined, A number. ‘e! experiments bearing on these 
‘points are described. 
Mathematical has of the course which should be 
followed by discharge through a strong inductance of the voltameter with a | 
_ formed Al electrode, assuming for this voltatieter Schulze’s second model. 
The formule derived lead to an explanation of the phenomenon observed by 
‘Corbino and Maresca, when 2 strong inductance and a a are 
included in the discharge circuit Of the aluminium condenser. 
itheoretical are, in general, in, good accord. the 
obtained by. the experimental investigation of the discharge by my 
fa and rotating mirror. It is. found that the characteristic course 


eclably. by electrolytic When the Al is replaced 
2n, discharge of the voltameter, rough strong inductance, algo i n 


‘the, existence of a limiting inverse. voltage, ...., 


conductivity observed. by Corbino, for the 
covering a-formed Al electrode, is probably, a property 
“gommon to the, thin, solid coatings deposited during formation, on metals : 
‘which exhibit, in suitable electrolytes, behaviour — to that of 
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